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(54) [Title of Invention] 
ENDOSCOPE APPARATUS 

(57) [Abstract] 
[Purpose] 

To provide an endoscope apparatus capable of 
performing fluorescence observation and normal 
observation selectively. 

[Constitution] 

An endoscope apparatus 1 is provided with an 
endoscope 2, a light source 3 for normal observation 
and a light source 4 for fluorescence observation, and 
is connected to an adapter 5 for light source. The 
adapter 5 for light source is provided with an 
illumination light-switching device 6 as an 
illumination light switching means. On the other 
hand, an adapter 9 for image detecting is connected 
to an ocular part 28 as well as a camera 7 for normal 
observation and a camera 8 for fluorescence 



observation. In the adapter 9 for image detecting, an 
image detecting switching device 10 is provided to 
switch and introduce a photographed image to a 
camera for either normal observation or fluorescence 
observation. A video processor 1 1 is connected to 
the camera 7 for normal observation and a 
fluorescence image processing apparatus 12 is 
connected to the camera 8 for fluorescence 
observation. The illumination switching device 6, the 
image detecting switching device 10, and normal 
endoscope image and fluorescence endoscope images 
displayed on a monitor 14 are synchronous- 
controlled by a synchronous control apparatus 13. 

[Claims] 
[Claim 1] 

By an endoscope apparatus which observes 
endoscope images of an are to be examined by 
displaying them on the monitor, 



an endoscope apparatus which is characterized by 
having: 

an endoscope including an illumination optical 
system and an observation optical system; a light 
source apparatus for normal observation to irradiate 
illumination light for performing normal endoscope 
observation; 

a light source apparatus for fluorescence observation 
to irradiate excitation light for performing 
fluorescence observation; 
an adapter for light source for connecting the 
aforesaid light source for normal observation and the 
light source for fluorescence observation with a light 
guide extended from the illumination optical system; 
an illumination light switching means which 
selectively switches the illumination light from the 
light source for normal observation and the excitation 
light from the light source for fluorescence 
observation that are connected to the adapter for light 
source and introduces the light to the aforesaid light 
guide; 

an image detecting means for normal observation for 
detecting an observation image of an examining area 
irradiated with illumination light from the aforesaid 
light source for normal observation; 
an image detecting means for fluorescence 
observation for detecting an observation image of an 
area to be examined irradiated with excitation light 
from the aforesaid light source for fluorescence 
observation; 

an adapter for image detecting which connects 
between the ocular part where the image of the 
subject is acquired by the observation optical system 
of the aforesaid endoscope is transmitted and the 
aforesaid image detecting means for normal 
observation or fluorescence observation; 
an image detecting means switching means which 
switches the image detecting means for normal 
observation and the image detecting means for 
fluorescence observation and introduces the images 
that are transmitted to the ocular part, connected to 
the adapter for image detecting, to corresponding 
image detecting means; 

a video processor for converting electrical signals of 
the observation images detected by the aforesaid 
image detecting means for normal observation into 
image signals; 

a fluorescence image processing means for 
converting electrical signals of the observation 
images detected by the aforesaid image detecting 
means for fluorescence observation into image 
signals; and 

a synchronous control means to synchronize the 
aforesaid illumination light switching means, the 
image detecting switching means, and normal 



endoscope images and fluorescence endoscope 
• images displayed on the monitor. 

Petailed Description of the Invention] 
[0001] 

[Technical Field] 

This invention relates to an endoscope apparatus 
capable of acquiring a normal endoscope image and a 
fluorescence endoscope image without exchanging 
either the light source for irradiating examining areas 
or the image detecting apparatus between that used 
for normal observation and fluorescence observation. 

[0002] 
[Prior Art] 

In recent years, techniques such as auto-fluorescence 
generated from living tissue and drug-induced 
fluorescence generated by injecting a fluorescent 
drug into the organism beforehand and produce two- 
dimensional images which are used to diagnose the 
degeneration of tissues of the organism or a state of 
the disease (for example, the type of the disease or 
the extent of infiltration), such as a cancer are 
disclosed in the US Patents 4556057 and 5042494. 

[0003] 

If light is irradiated to living tissue, the fluorescence 
of a wavelength longer than that of the excitation 
light will be emitted. 

Fluorescence substances in the organism are, for 
example, collagen, NADH (nicotinamide adenine 
dinucleotide), FMN (flavin mononucleotide), 
pyridine nucleotide, etc. Recently, the interrelation 
between these substances in the organism emitting 
fluorescence light and diseases is becoming clear, 
and the diagnosis of cancer, etc. is possible from this 
fluorescence. 

[0004] 

Alternatively, a fluorescence substance such as HpD 
(hematoporphyrin), Photofrin, ALA(5-amino 
levulinic acid), etc., may be injected into an 
organism. These substances have a tendency to 
accumulate in cancerous tissue, and a diseased area 
can be diagnosed by observing the fluorescence after 
injecting any of these substances into an organism. 

[0005] 

[Problem to be Solved by the Invention] 
However, when the above-mentioned fluorescence 
observation is performed by an endoscope apparatus, 
since the light source and the image detecting means 
for normal observation are arranged in the endoscope 
apparatus, the light source and the image detecting 
means for normal observation have to be exchanged 
with ones for fluorescence observation in order to 
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perform fluorescence observation and this exchange 
is troublesome. The devices for fluorescence 
observation and normal observation could not be 
used at the same time. 

[0006] 

This invention is formed in consideration of the 
above-mentioned matters and aimed to provide an 
endoscope apparatus which can perform normal 
observation and fluorescence observation selectively 
without exchanging the light source apparatus and the 
image detecting means for normal observation with 
ones for fluorescence observation. 

[0007] 

[Means to Solve the Problems] 
An endoscope apparatus of this invention which is to 
observe an endoscope image of an area to be 
examined on a monitor and is provided with: 
an endoscope including an illumination optical 
system and an observation optical system; a light 
source apparatus for normal observation to irradiate 
illumination light for performing normal endoscope 
observation; 

a light source apparatus for fluorescence observation 
to irradiate excitation light for performing 
fluorescence observation; 
an adapter for light source for connecting the 
aforesaid light source for normal observation and the 
light source for fluorescence observation with a light 
guide extended from the illumination optical system; 
an illumination light switching means which 
selectively switches the illumination light from the 
light source for normal observation and the excitation 
light from the light source for fluorescence 
observation that are connected to the adapter for light 
source and introduces the light to the aforesaid light 
guide; 

an image detecting means for normal observation for 
detecting an observation image of an examining area 
irradiated with illumination light from the aforesaid 
light source for normal observation; 
an image detecting means for fluorescence 
observation for detecting an observation image of an 
area to be examined irradiated with excitation light 
from the aforesaid light source for fluorescence 
observation; 

an adapter for image detecting which connects 
between the ocular part where the image of the 
subject is acquired by the observation optical system 
of the aforesaid endoscope is transmitted and the 
aforesaid image detecting means for normal 
observation or fluorescence observation; 
an image detecting means switching means which 
switches the image detecting means for normal 
observation and the image detecting means for 



fluorescence observation and introduces the images 
• that are transmitted to the ocular part, connected to 
the adapter for image detecting, to corresponding 
image detecting means; 

a video processor for converting electrical signals of 
the observation images detected by the aforesaid 
image detecting means for normal observation into 
image signals; 

a fluorescence image processing means for 
converting electrical signals of the observation 
images detected by the aforesaid image detecting 
means for fluorescence observation into image 
signals; and 

a synchronous control means to synchronize the 
aforesaid illumination light switching means, the 
image detecting switching means, and normal 
endoscope images and fluorescence endoscope 
images displayed on the monitor. 

[0008] 
[Effect] 

According to this constitution, the adapter for light 
source is connected with both light sources for 
normal observation and fluorescence observation and 
the adapter for image detecting is connected with 
both image detecting means for normal observation 
and fluorescence observation while they are 
connected by the synchronous control means. 
Thereby, a normal observation and a fluorescence 
observation can be performed without exchanging a 
light source and an image detecting means 

[0009] 

That is, for normal observation, a normal endoscope 
image is displayed on the screen of a monitor in 
synchronization with the light source for normal 
observation, the image detecting means for normal 
observation, and the video processor via the 
synchronous control means. 

[0010] 

Next, for fluorescence observation, by outputting a 
synchronous signal, a fluorescence endoscope image 
is displayed on the screen of the monitor in 
synchronization with the light source for fluorescence 
observation, the image detecting means for 
fluorescence observation, and the fluorescence image 
processing means by actuating reflection mirrors of 
the illumination light switching means and the. image 
detecting switching means. 

[0011] 

[Embodiment] 

Hereafter, embodiments of this invention will be 
explained referring to the drawings. Fig. 1 through 
Fig. 5 relate to one embodiment of this invention. 
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Fig. 1 is an explanatory drawing showing the 
schematic structure of an endoscope apparatus. Fig. 
2 is an explanatory drawing showing a rotatable 
filter. Fig. 3 is a diagram showing die relationship of 
die fluorescence sensitivity and the wavelength when 
laser light irradiates normal areas and lesions. Fig. 4 
is a sectional drawing showing the schematic 
structure of an image intensifier. Fig. 5 is a block 
diagram of an image processing apparatus. 

[0012] 

An endoscope apparatus of this invention is to 
perform normal and fluorescence observation without 
exchanging a light source and an image detecting 
apparatus and it is comprised of an endoscope, light 
sources for normal and for fluorescence observation, 
and image detecting apparatuses corresponding to 
each light sources respectively and image processing 
apparatuses corresponding to each image detecting 
apparatus respectively. 

[0013] 

As shown in Fig. 1, an endoscope apparatus 1 is 
provided with: 

an optical endoscope (hereafter an endoscope) 2 in 
which an observation optical system 22 and an 
illumination optical system 23 at the distal end of an 
insertion part 21 are arranged; 
a light source 3 for normal observation with a xenon 
lamp 3 1 for normal observations which is used as a 
light source to supply the illumination light to the 
illumination optical system 23 of the endoscope 2; 
and 

a light source 4 for fluorescence observation to 
supply a He-Cd laser light for fluorescence 
observation, for example. 

[0014] 

The light source 3 for normal observation and the 
light source 4 for fluorescence observation are 
connected to the adapter 5 for light source via light- 
guide paths such as a relay lens 32 and a light guide 
41. 

The rear end of the light guide 26, which inserts a 
universal cord 25 extended from the side of the 
holding part 24 of the operator side of the endoscope 
2, is provided the light guide connector 26a which is 
connected to the adapter 5 for light source. In the 
adapter 5 for light source, the illumination light from 
the light source 3 for normal observation and the 
laser light from the light source 4 for fluorescence 
observation are entered. 
From these two types of illumination light, the 
illumination light is introduced to the rear surface of 
the light guide via an optical lens 63 by switching the 
angle of a reflection mirror 62 by the illumination 



light switching device 6, which is an illumination 
light switching means to selectively change the angle 
of the reflection mirror 62 that is actuated by a driver 
61. 



On the other hand, while the adapter 9 for image 
detecting is connected to the ocular part 28 provided 
at the rear end of the holding part of the endoscope 2, 
it is also connected to: a camera 7 for normal 
observation as the image detecting means for normal 
observation in which an image forming optical 
system 71 and a CCD 72, etc to detect observation 
images of an area to be examined irradiated with the 
illumination light from the light source 3 are 
arranged, a rotatable filter 81 described later which 
detects observation images of the area to be observed 
irradiated with the laser light from the light source 4 
for fluorescence observation, a drive motor 82 for 
rotating this rotatable filter, an image intensifier 
(hereafter, abbreviated to I.I.) 83 described later, a 
camera 8 for fluorescence observation as the image 
detecting means for fluorescence observation in 
which a CCD 84, etc. are arranged. 

[0016] 

In the aforesaid adapter 9 for image detecting, an 
image detecting switching device 10 is a switching 
means for an image detecting means to introduce 
images of subject transmitted to the ocular part 28, 
connected to this adapter 9, to the camera 7 for 
normal observation or the camera 8 for fluorescence 
observation. This image detecting switching device 
10 consists of a driver 101 and a reflection mirror 
102 which is actuated by this driver 101. 

[0017] 

While a video processor 11, which converts an 
electrical signal of the image detected by the CCD 72 
into an image signal, is connected to the aforesaid 
camera 7 for normal observation, a fluorescence 
image processing apparatus 12 provided with an 
image processing apparatus 121 (later described) 
which converts an electrical signal of the image 
detected by CCD 84 of the aforesaid camera 8 for 
fluorescence observation into an image signal and a 
timing controller 122 is also connected the camera 7 
so that the image of the subject is displayed on the 
screen of the monitor 14 via a video switcher. 

[0018] 

At this time, the illumination light switching device 
6, the image detecting switching device 10, the video 
switcher 131 for switching a normal endoscope 
image and a fluorescence endoscope image displayed 
on the monitor 14 are synchronous controlled by the 
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synchronous control apparatus 13 provided with the 
timing controller 132. Symbol 15 is a transfer switch 
that is a foot switch connecting with the timing 
controller 132 of the synchronous control apparatus 
13, and it switches the reflection mirror 62 of the 
illumination light switching device 6 and the 
reflection mirror 102 of the image detecting 
switching device 10 to a state of normal observation 
or fluorescence observation in synchronization with 
the drivers 61 and 101 via the timing controller 132 
as well as switches endoscope images on the screen 
of the monitor via the video switcher 13 1 . It is not 
limited to use a foot switch as a transfer switch and a 
switch at handle side of the operator can be used. 

[0019] 

Moreover, the light source 4 for fluorescence 
observation and the adapter 5 for light source of this 
figure are connected by inserting the end of the light 
guide 41. The aforesaid adapter 9 for image 
detecting and the camera 7 for normal observation 
and the camera 8 for fluorescence observation are 
connected by with a screw lock and a key 

lock, etc that are not illustrated. 

[0020] 

Furthermore, a first filter 81a for the band of 480 - 
520nm and a second filter 8 lb for the band more than 
630nm are arranged on the rotatable filter 81. When 
the 442nm violet light from the He-Cd laser of the 
light source 4 for fluorescence observation is 
introduced to the light guide 16a and irradiates an 
organism to observe a fluorescence image, the 
organism emits autofluorescence of a wavelength 
longer than the 442nm violet light by the He-Cd 
laser. This fluorescence is sequentially detected by 
the first filter 81a and the second filter 81b of the 
rotatable filter 81 provided in the camera 8 for 
fluorescence observation and a fluorescence 
endoscope image is acquired. In addition, it is well 
known that, as shown in Fig. 3, the fluorescence 
sensitivity of a visible region obtained by excitation 
light of the aforesaid violet light is strong in a normal 
area and weak in a diseased area such as cancer and 
is very strong in 480 - 520nm band indicated as X { . 

[0021] 

LI. 83 arranged in the camera 8 for fluorescence 
observation, as shown in Fig. 4, is to intensify a weak 
fluorescence endoscope image passed through the 
first filter 81a and the second filter 81b of the 
rotatable filter 81. It is to convert an optical image 
connected on a photoelectric surface of a fiber plate 
83 a into an electric image and perform the electrical 
amplification by transmitting it through a micro 
channel plate (hereafter abbreviated to MMC). And 



then the light is entered to a fluorescence light 
, surface 84d and reconverts into an optical image. 
The fluorescence endoscope image which is 
photoelectrically amplified by LI. 83 is formed on the 
CCD 84 via the image forming lens 84e. 



As shown in Fig. 5, the image processing apparatus 
121 consists of a multiplexer 121a, a frame memory 
k\ 121b, a frame memory X 2 121c, a calculation 
circuit 12 Id, a digital to analog converter 12 le, etc. 
After an endoscope image is transmitted by the first 
filter 81a and the second filter 81b of the rotatable 
filter 81 arranged in the aforesaid camera 8 for 
fluorescence observation, the image is formed on the 
CCD 84 via an image forming lens 84e and 
electrically intensified by the aforesaid I.I. 83. 
The digital data which is generated by an image 
signal processing part 84a which cancels the noise of 
the endoscope image and amplifies the endoscope 
image and an analog to digital converter 84b is split, 
into the frame memory A.i 121b and the frame 
memory X 2 121c via the multiplexer 121. Then, the 
calculation circuit 12 Id calculates the difference and 
ratio of the image signal obtained by the first filter 
81a and the image signal obtained by the second filter 
81b and the video signal is output to the video 
switcher 131 via the digital to analog converter 12 le. 
In addition, the readout timing of the images obtained 
by the first filter 81a and the second filter 81b of the 
rotatable filter 81 is synchronized with the timing of 
the switch between the first filter and the second 
filter. 

[0023] 

Operation of the endoscope apparatus 1 structured as 
above will be explained. When displaying a normal 
endoscope image on the monitor 14, the reflection 
mirrors 62, provided in the illumination light 
switching device 6 of the adapter 5 for light source, 
and the reflection mirror 102, provided in the image 
detecting switching device 10 of the adapter 9 for 
image detecting, are arranged at an angle of roughly 
45 degree against the optical axis as shown in Fig. 1. 
The video switcher 131 is also switched so that the 
video signal, converted by the video processor 1 1 
which is connected to the camera 7 for normal 
observation, is displayed on the monitor 14. 

[0024] 

In other words, the illumination light emitted from 
the light source 3 for normal observation is reflected 
by the reflection mirror 62 and introduced into the 
light guide 26 and irradiates an area to be observed 
through the illumination optical system 23. The 
image, irradiated by the illumination light from this 
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light source 3 for normal observation, is incident to 
the adapter 9 for image detecting via the ocular part 
28 and reflected by the reflection mirror 102, and 
then introduced to the camera 7 for normal 
observation. This image introduced to the camera 7 
for normal observation is projected on the CCD 72 
via the image forming lens 71 and converted into an 
electrical signal. Then, the image detecting signal 
converted by die video processor 1 1 is displayed to 
be a normal endoscope image on the screen of the 
monitor 14 via the video switcher 131. 

[0025] 

Next, when displaying a fluorescence endoscope 
image on the monitor 14, a switching signal is output 
by stepping on the foot switch 15 first so as to change 
the normal observation state to the fluorescence 
observation state. This switching signal is input to the 
timing controller 132, and then the timing controller 
132 output this signal to the driver 61 of the 
illumination light switching device 6 in the adapter 5 
for light source, the driver 1 02 of the image 
detecting switching device 10 in the adapter 9 for 
image detecting, and the video switcher 13 1. 
By this, the angles of the reflection mirror 62 and the 
reflection mirror 102 are changed to parallel to the 
optical axis and the video switcher 13 1 is also 
switched to display the image signal from the 
fluorescence image processing apparatus 12. 

[0026] 

In other words, the illumination light from the light 
source 3 for normal observation is reflected by the 
reflection mirror 62, and the 442nm violet light by 
the He-Cd laser from the light source for 
fluorescence observation is introduced to the area to 
be examined via the illumination optical system 23 to 
be irradiated. The image of the subject area 
irradiated by the laser light from the light source 4 for 
fluorescence observation enters the adapter 9 for 
image detecting via the ocular part 28 and introduced 
to the camera 8 for fluorescence observation after 
passing though the optical lens 103. Then it is 
transmitted by the first filter 81a and the second filter 
8 1 b on the rotatable filter 8 1 rotated by the motor 82, 
and projected on the CCD 84 to be converted into an 
electrical signal after photoelectrically amplified by 
the LI. 83. The electrical signal is then converted 
into the image detecting signal by the fluorescence 
image processing apparatus 12 and a fluorescence 
endoscope image is displayed on the monitor 14 via 
the video switcher 131. 

[0027] 

In addition, when performing normal observation 
after the fluorescence observation, by stepping the 



foot switch 15 to output a switching signal, the 
. reflection mirror 62 and the reflection mirror 1 02 in 
the fluorescence state is switched to the angle at 
roughly 45 degree to the optical axis and the video 
switcher 131 is switched to display the video signal 
from the video processor 1 1 connected to the camera 
7 for normal observation to be displayed on the 
monitor 15. 

Symbol 85 represents an optical lens. 

nu . 

As described above, an endoscope apparatus is 
provided with an endoscope, a light source and a 
camera and a video processor for normal observation, 
a light source and a camera and a fluorescence image 
processing apparatus for fluorescence observation, 
and both light sources are integrated by connecting to 
the adapter for light source and both cameras are 
integrated by connecting to the adapter for image 
detecting. Thus, the endoscope apparatus can 
perform normal and fluorescence observation without 
exchanging the light source and the image detecting 
apparatus by one transfer switch by synchronously 
controlled by the synchronous control apparatus 
containing the transfer switch. 

[0029] 

Fig. 6 and Fig. 7 are explanatory drawings showing 
the schematic structure of an endoscope apparatus of 
the second embodiment of this invention. As shown 
in Fig. 6, a fluorescence endoscope image and a 
normal endoscope image are displayed on the same 
screen of the monitor in this embodiment and it is 
provided with a control apparatus 13' has the 
function of a superimposition 133 instead of the 
video switcher 131 of the aforesaid synchronous 
control apparatus 13. By this, when a switching 
signal from a foot switch 15 is input to a timing 
controller 132, a fluorescence endoscope image can 
be superimposed on the normal endoscope image on 
the screen of a monitor 14. Since other components 
and operation/effect are the same as the 
aforementioned embodiment, the same symbols are 
utilized for the same parts and the explanation of 
those will be omitted. 

[0030] 

In order to display both fluorescence endoscope 
image and normal endoscope image simultaneously 
and in real time on the screen of the monitor 14, 
switch timings of reflection mirrors 62 and 102 
operated by a drivers 61 and 101 of an illumination 
light switching device 6 and an image detecting 
switching device 10 are performed at high speeds 
about 1/60-1 seconds. 
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[0031] 

In addition, as shown in diagram 7, the following two 
operations will be repeated every 1/30 seconds for 
accumulations and readouts of images if the 
reflection mirrors are switched at 1/30 seconds. 
One: an endoscope image enters a camera 7 for 
normal observation described as a first camera in the 
diagram, which is connected to an adapter 9 for 
image detecting, for a 1/30 seconds, the accumulation 
and readout of an endoscope image are performed 
during this 1/30 seconds. 

The other: an endoscope image enters a camera 8 for 
fluorescence observation described as a second 
camera in the diagram which is connected to the 
adapter 9 for image detecting for 1/30 seconds. Since 
a rotatable filter 81 with a first filter 81a and a second 
filter 81b is rotating at speeds of 1/30 seconds in the 
camera 8 for fluorescence observation, the camera 8 
for fluorescence observation receives endoscope 
images, passed through the first filter 81a and the 
second filler 81b, every 1/60 seconds. Thus, each 
accumulation and readout of the endoscope images 
passed through the first filter 81a and the second 
filter 81b are performed during the 1/60 seconds. 

[0032] 

By the way, when switch timings of the reflection 
mirrors 62 and 102 by the driver 61 and 101 of the 
aforesaid illumination light switching device 6 and 
the image detecting switching device 10 are 
performed at high speeds, illumination light of the 
light source 3 for normal observation may enter and 
cause burn in damage to the supersensitive camera 8 
for fluorescence observation which detects weak 
fluorescence images. Therefore, by making the 
switch timing of the reflection mirror 102 as follows, 
it can prevent a damage of burn in to the camera 8 for 
fluorescence observation from the illumination light 
of the light source 3 for normal observation entering 
the camera. 

[0033] 

That is, as shown in diagram 8, the illumination light 
of the light source 3 for normal observation (which is 
described as a first light source) and laser light of the 
light source 4 for fluorescence observation (which is 
described as a second light source) are emitted at the 
same cycle by the switch of the reflection mirror 62. 
The time to enter the camera 7 for normal 
observation is stretched by tl seconds before and 
after the emission period of the illumination light of 
the light source 3 for normal observation. 

[0034] 

According to this, tl seconds after the first light 
source is switched to the second light source, the 



reflection mirror 102 is switched to the side of 
„ camera 8 for fluorescence observation (the second 
camera). Tl seconds before the second light source 
is switched to the first light source, the reflection 
mirror 102 is switched on the side of the camera 7 for 
normal observation (the first camera). Since the 
illumination light of the light source 3 for normal 
observation is prevented to enter the camera 8 for 
fluorescence observation, the damage to the camera 8 
for fluorescence observation can be prevented. 

[0035] 

In addition, the accumulation of image and transfer to 
the first camera is performed during the cycle of the 
light source. The accumulation and transfer to the 
second camera is performed at the above-mentioned 
timing. 

[0036] 

In addition, if the reflection mirrors 62 and 102 are 
switched at high speeds by the driver 61 and 101 of 
the illumination light switching device 6 and the 
image detecting switching device 10, they will not 
endure the long term usage. Thus, it is designed to 
switch easily at high speeds by constituting a 
switching means of a switching device as follows. 

[0037] 

In this embodiment, an image path converting device 
16 is arranged at the angle of roughly 45 degree as 
shown in Fig. 9 instead of constituting a switching 
device by the combination of drivers and reflection 
mirrors. The image path converting device 16 forms 
a through-hole 161a and a mirror 161b on a rotation 
plate 161 as an image path converting means. The 
rotation plate 161 is rotated at a predetermined speed 
by a motor 162. Therefore, the high speed switching 
is possible since the rotation plate 161 is rotated by 
the motor 162. 

[0038] 

There is a possibility of causing an damage on a 
supersensitive camera for fluorescence observation 
by light such as external light which enters an adapter 
for image detecting other than by the switch timing of 
reflection mirrors at high speeds. 
Therefore, structuring the adapter for image detecting 
as follows, light other than light with determined 
wavelengths such as external light is prevented 
entering a fluorescence camera through the adapter 
for image detecting. 

[0039] 

An incident prevention means 17 as shown in Fig. 10 
detects light incident to the adapter 9 for image 
detecting by a light receiver 172 via a beam splitter 
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171 at first Then, a blocking filter 172a placed in 
front of the light receiver 172 blocks the light except 
die wavelength of laser light emitted from the light 
source 4 for fluorescence observation. That means, 
as shown in Fig. 1 1, when the illumination light from 
the light source for normal observation is entered 
regularly (1), when external light is unexpectedly 
entered (2), or when external light enters and reached 
to the light receiver 172 (3), light to the camera for 
fluorescence observation can be prevented by 
outputting a signal to the driver 101 and actuating the 
mirror 102 on the A side by force. 

[0040] 

In addition to the above-mentioned optical means, a 
switch 174 to detect that the adapter for image 
detecting is connected to the ocular part 28. By 
having the function to prevent damage to the camera 
at the time of attaching or removing the ocular part 
28, safety is ensured. In other words, when it is 
detached, light incidence to the camera for 
fluorescence observation will be prevented by 
actuating the driver 101 by force to incline the mirror 
102. 

[0041] 

Furthermore, as shown in Fig. 12, when the camera 
for fluorescence observation is attached/detached to 
the adapter 9 for image detecting, external light may 
enter LI. 83 and cause burn in on the supersensitive 
camera 8 for fluorescence observation. Thus, a 
switch 182 as a detecting means 18 is provided to 
detect that the camera 8 for fluorescence observation 
is connected to the adapter 9 for image detecting. In 
other words, since the switch 182 is turned off by 
detaching the camera 8 for fluorescence observation 
from die image detecting adapter, the power supply 
to LI. 83 is stopped and the shutter closes. Symbol 
181 indicates the high voltage power supply. 

[0042] 

The camera for fluorescence observation is located in 
a clean area because it is directly connected to the 
ocular part of the endoscope to perform fluorescence 
observation. Therefore, the camera for fluorescence 
observation has to be sterilized after an operation. 
However, sterilizing the large camera for 
fluorescence observation is difficult and a 
-troublesome. Therefore, by comprising an endoscope 
apparatus as follows, the sterilization after an 
operation will be eliminated by having the camera 
arranged in a different area outside the clean area. 

[0043] 

As shown in Fig. 13, the adapter 9 for image 
detecting is connected to the endoscope 2 and this 



adapter 9 is connected to die camera 8 for 
. fluorescence observation by a flexible cable 9 1 ' 
which contains an image guide 91. By connecting 
the adapter for image detecting and the camera for 
fluorescence observation with the flexible cable 
containing the image guide, sterilization after the 
operation can be eliminated by arranging the large 
camera for fluorescence observation outside the clean 
area and the operation ability of the camera is 
improved. Since other components and 
operation/effect are similar to the previous 
embodiments, the same symbols are utilized for the 
same parts and the explanation of those will be 
omitted. 

[0044] 

Endoscope apparatuses of the first and second 
embodiments and the aforesaid Fig. 13 can perform 
normal and fluorescence observation by one transfer 
switch without exchanging the light source and the 
image detecting device by controlling synchronously 
by the synchronous-control device. 
According to this embodiment, by constituting the 
adapter for light source as follows, a normal and 
fluorescence observation can be performed without 
exchanging a light source and an image detecting 
apparatus. In addition, a fluorescence endoscope 
image is displayed on the screen of the monitor by 
superimposing like the second embodiment. 

[0045] 

In this embodiment of Fig. 14, a light source adapter 
18 is provided with an illumination light switching 
device 18', which consists of a driver 181 and a 
reflection mirror 184, and a timing controller 182 and 
a superimposition circuit 183. And a light source 3 
for normal observation is connected to the light 
source adapter 18 by a cord 32' containing a light 
guide 32. 

[0046] 

In addition, the aforesaid timing controller 182 is to 
synchronously control the driver 181 of the 
illumination light switching device 18, the driver 101 
of the image detecting switching device 10, and the 
superimposition circuit 183 by outputting a switching 
signal. However, in this embodiment, the 
superimposition circuit 183 and the driver 181 are 
arranged in the light source adapter. A connecting 
cable 29 which connects between the driver 101 of 
the image switching device 10 and the timing 
controller 182 is inserted in a universal cord of the 
endoscope 2. Thus, it is unnecessary to provide a 
signal cable for controlling synchronization. Since 
other components and operation/effect are the same 
as the aforesaid embodiments, the same symbols are 
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utilized for the same parts and the explanation of 
those will be omitted. 

[0047] 

In addition, the illumination light switching device 18 
and the adapter 9' for image detecting can be 
synchronized by light like an example in Fig. 15. 
That is, a synchronous signal from the timing 
controller 182 is input to the modulator 185. An 
LED which generates near infrared rays by the 
frequency modulated wave which is modulated by 
the modulator 185 is activated via a driver 186. Near 
infrared rays emitted from LED reflect by walls, the 
ceiling, etc. and enter the adapter 9' for image 
detecting. Noise is omitted by a band-pass filter 
(BPF) 93 of near infrared rays received by the light 
receiver 92 and it is demodulated into a 
synchronizing signal by a demodulator 94 and the 
driver 95 is actuated to change the reflection mirror 
by this synchronizing signal. Electro-magnetic 
waves, sound waves, and ultrasonic waves can be 
used instead of light. 

[0048] 

In order to perform fluorescence and normal 
observation, two light sources for fluorescence 
observation and normal observation have to be 
prepared. Therefore, one light source can perform 
both fluorescence and normal observation by 
constituting the light source as below. 

[0049] 

As shown in Fig. 16 and 17, the light source 
apparatus 19 is provided with the rotatable filter 191 
which arranged filters 19 lr, 191g, 191a which 
sequentially irradiates the visible light between 400- 
460nm suitable for the excitation light of 
fluorescence observation of flavin instead of red 
color (R) and green (G) and blue (B) with different 
wavelengths in the front of the light source lamp 192. 
A rotatable filter 81 of the camera 8 for fluorescence 
observation is provided with a first filter 81a for band 
in 480 - 520nm and a second filter 81b for bands 
over 630nm and these filters are arranged to the 
position corresponding to filter 191a for excitation of 
the above-mentioned rotatable filter 191. 

[0050] 

Thus, the rotatable filter 191 and the rotatable filter 
81 are synchronously rotated. Thereby, a 
fluorescence endoscope image is acquired by 
sequentially detecting fluorescence in each band by 
the first filter 81a and the second filter 81b while the 
light is passing the excitation filter 191. 

[0051] 



In addition, the rotatable filter is synchronously 
, rotated at a 1/60 - Is cycle, for example. 

[0052] 

Moreover, the current light source uses the three 
primary colors of R, G, and B. However, in this 
embodiment, a filter for excitation light instead of 
blue light is arranged so that color correction is 
performed by a CCU (not illustrated) since color is 
different from the natural color. 

[0053] 

Furthermore, the timing controller 182 of the light 
source adapter 18 and the superimposition circuit 183 
are not connected and images are always displayed in 
a condition that a fluorescence endoscope image is 
always superimposed on a normal endoscope image. 
Thus, this prevents the phenomenon of light quantity 
by time division. 

[0054] 

[Effect of the Invention] 
According to this invention described above, an 
endoscope apparatus which performs normal 
observation and fluorescence observation selectively 
without exchanging a light source and an image 
detecting means for normal observation with ones for 
fluorescence observation. 

[Brief Explanation of the Drawings] 
[Fig. 1] Fig. 1 through Fig. 5 relate to one 
embodiment of this invention. Fig. 1 is an 
explanatory drawing showing the schematic structure 
of an endoscope apparatus. 

[Fig. 2] 

an explanatory drawing showing the scheme of a 
rotatable filter. 

[Fig. 3] 

a diagram showing the relationship between 
fluorescence sensitivity and wavelength when laser 
light irradiates a normal area and a diseased area. 

[Fig. 4] 

a cross-sectional view showing a schematic structure 
of an image intensifier. 

[Fig. 5] 

a block diagram showing the schematic structure of 
an image processing apparatus. 

[Fig. 6] 

Fig. 6 and Fig. 7 are explanatory drawings showing 
the schematic structure of an endoscope apparatus of 
the second embodiment of this invention. 
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[Fig. 7] 

a timing chart showing the timing of accumulation 
and readout of endoscope images. 

[Fig. 8] 

a timing chart showing the timing of illumination 
light from a light source and light incident to an 
image detecting camera. 

[Fig. 9] 

an explanatory drawing showing the schematic 
structure of an image path converting device. 

[Fig. 10] 

an explanatory drawing showing the schematic 
structure of a external-light incidence prevention 
means on the side of a camera for fluorescence in the 
adapter for image detecting. 

[Fig. 11] 

a timing chart showing the physical relationship 
between a light receiver and a mirror. 

[Fig. 12] 

an explanatory drawing showing the schematic 
structure of a means to detect the connection of the 
camera for fluorescence observation. 

[Fig.13] 

an explanatory drawing to show how to attach 
connection adapter of camera for fluorescence 
observation. 



6 . . . illumination light switching apparatus 

7.. .camera for normal observation 

8 . . . camera for fluorescence observation 

9... adapter for image detecting 

10... image detecting switching apparatus 

11... video processor 

12... fluorescence image processing apparatus 
13... synchronous control apparatus 



[Fig. 14] 

an explanatory drawing showing a synchronous 
control means of an endoscope apparatus. 

[Fig. 15] 

an explanatory drawing showing a synchronous 
control means of an endoscope apparatus. 

[Fig. 16] 

an explanatory drawing of other structure of an 
endoscope apparatus. 

[Fig. 17] 

an explanatory drawing showing the schematic 
structure of a filter. 



[explanation of symbols] 
1... endoscope apparatus 
2... endoscope 

3... a light source for normal observation 
4... light source for fluorescence observation 
5... adapter for light source 
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[SW] [OBJECT] 

i£3fclt^^fij§$'i^&'ji#^i*j Provide the endoscope apparatus which can 

^fr;i5fa!IJii?fi£rSl'{fti~5 perform selectively fluorescent observation or 

t o usual observation. 

IflWU [SUMMARY OF THE INVENTION] 

F^H^g 1 Mfirtim 2 Endoscope apparatus 1 is equipped with the 

%M3&W.b LTaI^itS£}, ^ usual object for observation, and the 

3ttt^.ffl)fc$£i£iS 3 , 4^{ix. fluorescent light source devices for observation 

£>*b> )felffl7^^5lcil 3 and 4, as the light source devices in 

£ftT^<5 0 TfeilJlT^y^ 5 endoscope2. 

i£14fiB933te#Jtfe^lfc"Cfc It connects with the adapter for light sources 

»^I6 mmfLbtix^ 5. 

-5>o — 3j\ ScBMpB2 8 The adapter for light sources 5 is equipped 

fflT^7°^ 9 frWsfficZtiZ) k& with the illumination light switching apparatus 6 

iz.Wiii&WiWtt LTii^Stf^, which is the illumination light switching means. 
'g.^MMRX * 77, 8 With such a configuration, while the adapter 

£ti/TV^<5 0 W&ftiT tf^f $ 9 for an image pick-up 9 is connected to eye- 

^te^^frftSriil^lit^ffl^li piece part 28, the usual camera for observation 
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4& OUTWENT 



ik^M^Mti * 7\z~ty%k'kM< and the fluorescent camera for observation 7 
tR^#S§]|ft^©"CfeSti^^O and 8 are connected as an image-pick-up 
^il OtfKKStiTV^. apparatus. 

7 7 Wit'rt The image-pick-up switching apparatus 10 
^nt^tl l^li^ti, it which is image-pick-up means switching means 
#;IIflffl#^ 9 8 \z.\±%:%M&l to switch and guide a copied object image to 
faM^W 1 2 £ jh/Tl^ the usual object for observation or the 

5 0 LX> flS5^)t*5Iifei3eH 6 , fluorescent camera for observation is arranged 
JS&^JJ&iScffi 1 0, ^^^1 4 by the adapter for an image pick-up 9. 
4 {d^LtH^tl/^ii^P^^^®^ The video processor 11 is connected to the 
RXI^\HUBmm^ usual camera for observation 7. 

ffl-SiWt 1 3 \z £oXW\MM'i$£ The fluorescent image processing device 12 
tiTV^5 0 is connected to the fluorescent camera for 

observation 8. 

And, concerning the illumination light 
switching apparatus 6, image-pick-up switching 
apparatus 10, the usual endoscope image 
copied out on monitor 14, and a fluorescent 
endoscope image, synchronous control is 
carried out with the synchronous-control 
apparatus 13. 
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[translation of Japanese text in Selection Diagram] 
also refer to EXPLANATION OF DRAWINGS 
32 lamp 
61 driver 
82 motor 

121 image processor 

122 timing controller 

131 video switcher 

132 timing controller 

[#ms*^ia] [claims] 

[fif^l ] [CLAIM 1] 

Wfe^tfLCDfa^L^m^L*^-? An endoscope apparatus. 

Ul¥Ltt} LTlI^"f Srt^ltlg In the endoscope apparatus which copies out 

fid joV^T^ the endoscope image of an examined region on 

^^^fc^^&U^^^^^^f*) a monitor, and is observed, the endoscope 

Mlstcftll&Mk ^ which built into illumination optical system and 
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rottft lift ^Itt 6 ilttttft 



the observation optical system, the usual light 
source device for observation which irradiates 
the illumination light for performing a usual 
endoscope observation, the fluorescent light 
source device for observation which irradiates 
the excitation light for performing fluorescent 
observation, the above-mentioned usual light 
source for observation 

The adapter for light sources which connects an 
apparatus and the fluorescent light-source- 
device light for observation, and the light guide 
extended from the illumination optical system, 
illumination light switching means whereby the 
illumination light from the usual light source 
device for observation connected to this 
adapter for light sources and the excitation light 
from the fluorescent light source device for 
observation are switched selectively, and is 
guided to the above-mentioned light guide, for 
the above-mentioned observation 
Usual image-pick-up means for observation to 
image-pick up the observation image of the 
examined region irradiated by the illumination 
light from a light source device, fluorescent 
image-pick-up means for observation to image- 
pick up the observation image of the examined 
region irradiated by the excitation light from the 
above-mentioned fluorescent light source 
device for observation, 

the eye-piece part to which the copied object 
image caught with the observation optical 
system of the above-mentioned endoscope is 
transmitted, and above-mentioned usual 
image-pick-up means for observation, and 
fluorescent image-pick-up means for 
observation are connected to the adapter for an 
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l,tc^MW&<D^M.\t ^r%W& image pick-up, usual image-pick-up means for 
ft •§"fc2?tfei"5 tT'r^^n-fey observation to correspond the copied object 

image transmitted to the eye-piece part 
B&IE^3tft^ffiSMfe^lftt?!i^ connected to this image pick-up adapter, or, 
LfclI^S^Oll^ff 7§-£:ilH^ image-pick-up means switching means 
ft -^-KiaSft-f 5i£3fc®&flyii¥ switched and guided to one of fluorescent 
S £ * image-pick-up means for observation, the video 

mWM^it^i^^Wtt, jfH&§£ processor which carries out conversion of the 
fiiSft^S£, ^ — ^{£¥LfcB electrical signal of the observation image 
$tbSiiSrtti,^lJ^^U t ^7fe recorded with above-mentioned usual image- 
rttSftUHfci ^WlMZ-itSfflM pick-up means for observation to an image 
rfrJt^¥J&<^ signal, fluorescent image-processing means 

3r ;Irf!1"6 r. t %W$Lb-t 5 ft which carries out conversion of the electrical 
tHHiSSo signal of the observation image recorded with 

above-mentioned fluorescent image-pick-up 
means for observation to an image signal, 
synchronous-control means to synchronize 
above-mentioned illumination light switching 
means, image-pick-up apparatus switching 
means, and the usual endoscope image copied 
out on a monitor and a fluorescent endoscope 
image, these are comprised. 

[»W©BftftR?l] [DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] [0001] 



imm±<D^ m&*f] [INDUSTRIAL APPLICATION] 

5£3893f3\ $^^££flg&M"<5 This invention relates to the endoscope 

M1£W>^fflytW^W:RXf1&yt%l apparatus which obtains a usual endoscope 

^f^%W^WtM^WMf^Wi^L image and a fluorescent endoscope image, 

% &WTkX£1k%W&fRW&%kW.h without changing the usual light source device 

1 1£< * ol^rt for observation which irradiates an examined 

^MM^t 1£3fert$ilS®&<h £ region and the fluorescent light source device 
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^&faW$$kW\Z-M'tZ>o for observation, the usual image-pick-up 

apparatus for observation, and the fluorescent 
image-pick-up apparatus for observation. 

[0 0 0 2] [0002] 



KMSfctf 4 5 5 6 0 5 7 5 
0 4 2 4 9 4 £tLTV^ 

So 



[PRIOR ART] 

In recent years, through the self-fluorescence 
from the organism, and by using the 
fluorescence of medicine injected into the 
organism, it is detected as a two-dimensional 
image. 

The technique whereby illness states (for 
example, the kind and permeation extent of the 
illness), such as the modification of an 
organism tissue and cancer, are diagnosed 
from the fluorescent image is shown in the U.S. 
patent of No. 4556057, and No. 5042494. 



[0 0 0 3] 

Tli, #i|x.fi*N ADH = 
K) ^FMN (77t*^/^ 

5. 



[0003] 

If light is irradiated to an organism tissue, the 
fluorescence of a wavelength longer than the 
excitation light will occur. 

It uses as a fluorescent material in the living 
body, for example, there are NADH 
(nicotinamide adenine nucleotide), FMN (flavin 
mononucleotide), pyridine nucleotide, etc. 

Recently, the interactive relationship of 
these ?factor-substance? in the living body and 
illness is becoming clear. 



[0 0 0 4] 

HpD Ytf/vyj 
y is) , Photof r in, 



[0004] 

Moreover, fluorescence agents, such as HpD 
(hematoporphyrin) and Photofrin, ALA((delta)- 



99/11/16 



9/52 



(C) DERWENT 



JP7-155290-A 



ALA (5 — amino le 
vulinic a c i d) /i 

£i£tT 9 r t \z. X o XtiiBUtiL 



amino levulinic acid), have the accumulation 
property towards cancer. 

By injecting these fluorescence agent in the 
living body, an illness site can be diagnosed by 
performing fluorescent observation. 



[0 0 0 5] 



[0005] 



M] 



[PROBLEM ADDRESSED] 

However, when the above-mentioned 
fluorescent observation is performed using an 
endoscope apparatus, since the light source 
device and image-pick-up means for a usual 
observation are arranged by the endoscope 
apparatus, In order to perform fluorescent 
observation, the usual light source device for 
observation and image-pick-up means must be 
interchanged for the fluorescent light source 
device for observation, and image-pick-up 
means, and exchanging them is troublesome. 

A fluorescent observation and a fluorescent 
usual observation were not able to be used 
together. 



[0 0 0 6] 



[0006] 

This invention was made in view of the above- 
mentioned situation. The light source device for 
a usual observation, image-pick-up means and 
the light source device for fluorescent 
observation, and image-pick-up means are not 
interchanged. 

It aims at providing the endoscope apparatus 
which can perform selectively usual and 
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fluorescent observation. 
[0 0 0 7] [0007] 



^&rtjKLfcl*lSlil£, ilftrt 
«^*fctT5fc»0>HlWft*r 



[SOLUTION OF THE INVENTION] 

The endoscope apparatus of this invention is an 
endoscope apparatus which copies out the 
endoscope image of an examined region on a 
monitor, and it is observed. 
Comprising, the endoscope which built into 
illumination optical system and the observation 
optical system, the usual light source device for 
observation which irradiates the illumination 
light for performing a usual endoscope 
observation, the adapter for light sources which 
connects the fluorescent light source device for 
observation which irradiates the excitation light 
for performing fluorescent observation, and the 
above-mentioned usual light source device for 
observation and the fluorescent light-source- 
device light for observation and the light guide 
extended from an illumination optical system, 
illumination light switching means whereby the 
illumination light from the usual light source 
device for observation connected to this 
adapter for light sources and the excitation light 
from the fluorescent light source device for 
observation are switched selectively, and 
guided to the above-mentioned light guide, 
usual image-pick-up means for observation to 
image-pick up the observation image of the 
examined region irradiated by the illumination 
light from the above-mentioned light source 
device for observation, fluorescent image-pick- 
up means for observation to image-pick up the 
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W&MT¥~f9}i^ Z-<DW$J§ observation image of the examined region 
T #79 fcgSR £ titc&ti&niz. irradiated by the excitation light from the above- 
fci££2xfcS^ffcll£3tfi£'1~'5 mentioned fluorescent light source device for 
attttftffljltt^a, *fi, £ observation, 

ftMMlftWi&^Wta) ¥h bMz The adapter for an image pick-up to which the 
^&x_>S<ji^^|£#J^^|£ eye-piece part to which the copied object image 
t, MIEiI^S^fflft&¥&"e caught with the observation optical system of 
Lfcll^H^tDiE^tfi 7§-£ the above-mentioned endoscope is transmitted, 
®&{f -^-^l£$H~<5 fcTx^/n and above-mentioned usual image-pick-up 
t^t^ MlE:i£)telt^fflJS& means for observation, and fluorescent image- 
^©TS^L^cM^IiJ#^>S;M pick-up means for observation are connected, 
in^&Wi&ia J %\z.*£&rtZ>ikJt usual image-pick-up means for observation to 
Wfc$kW£WL t x flMBJS W3t$J correspond the copied object image transmitted 
t > SH&3£g§J&^I8! t * to the eye-piece part connected to this adapter 
9 ^^LtU^tiSilSrt^l for an image pick-up, or, image-pick-up means 
tt®te2fctf:£3tertWttffifei: £ switching means switched and guided to one of 
l^ffl$*5lRl^ffi!)^l^&<h Sr^r fluorescent image-pick-up means for 
{iiLTV^o observation, the video processor which carries 

out conversion of the electrical signal of the 
observation image recorded with above- 
mentioned usual image-pick-up means for 
observation to an image signal, fluorescent 
image-processing means which carries out 
conversion of the electrical signal of the 
observation image recorded with above- 
mentioned fluorescent image-pick-up means for 
observation to an image signal, and above- 
mentioned illumination light switching means, 
image-pick-up apparatus switching means, and 
synchronous-control means to synchronize the 
usual endoscope image copied out on a 
monitor, and a fluorescent endoscope image. 
These are comprised. 

[0 0 0 8] [0008] 
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[fftfl] [Effect] 

r<DfI$ct:i <fctU2\ JtWMT? According to this composition, the usual light 

79\z.mi&W&R%UUW.Iiik source device for observation and the 

3feH§Sfi35feil§^ffi t i 5 Scitt £ fluorescent light source device for observation 

it, ffi&RT #79 {dii^M^ are connected to the adapter for light sources. 

Rffi&^WLhik%W&J%W$6& While usual image-pick-up means for 

Sti^^tiSiftts IrISJI observation and fluorescent image-pick-up 

ft\ffl^WLX%kWL&fi%> Z. i:{C<t means for observation are connected to the 

9 * il^lI^&t^Ttll^^tT adapter for an image pick-up, it connects with 

5B£% %WMWBlXIW^l^Wl^: synchronous-control means. Thereby, usual 

&&rt 5 - t ft L(diI^H^2& and fluorescent observation can be performed, 

tJ^Tfcli^^rtTX.So without interchanging a light source device and 

image-pick-up means, in case usual and 
fluorescent observation are performed. 

[0 0 0 9] [0009] 

9 , ill^S^^rfr 0 BKfcfi In other words, in case a usual observation is 

WiWUM^WLfeft^XMIStilM performed, the usual light source device for 

observation, usual image-pick-up means for 

Wtt fc^^^nir yf- 1 tffflffl observation, and a video processor synchronize 

L, ^^^MSil^ii^F^^,^ via synchronous-control means, and the usual 

®^4r^^i"5 0 endoscope image is displayed on a monitor 

screen. 

[0 0 10] [0010] 

#:f£* $k%M&%fto®fi\Zi'Z\*l Next, in case fluorescent observation is 
Mt^r&ttiti-f-Z) performed, the reflective mirror of illumination 
M&yt%}&^&tbWLffi&Wt%}& light switching means and image-pick-up 
ft^SW^ 7 — £I£®jL apparatus switching means is actuated by 
X, outputting a synchronising signal. 
W&mWk^WLbik%mW8M The fluorescent light source device for 
^&tb §r|p]£8£ii\ ^ffif® observation, fluorescent image-pick-up means 
±l3:^3trttS^®^Sr*^i" for observation, and fluorescent image- 
So processing means are synchronized, and the 

fluorescent endoscope image is displayed on 
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the monitor screen. 
10 0 1 1 ] [0011] 



immm] 



[Embodiment] 

Hereafter, the embodiment of this invention is 
demonstrated with reference to drawings. 

Fig. 1 - 5 concerns one embodiment of this 
invention. 

Diagram 1 is an explanatory drawing showing 
the schematic composition of an endoscope 
apparatus. 

Diagram 2 is an explanatory drawing showing 
the outline of a rotating filter. 
Diagram 3 is a diagram showing the 
relationship of the fluorescent sensitivity and 
the wavelength when irradiating a laser light 
among a normal part and a disease part. 
Diagram 4 is a sectional drawing showing the 
schematic composition of an image intensifies 

Diagram 5 is a block diagram showing the 
schematic composition of an image processing 
device. 



[0 0 12] 

< ft*, s h ©t'fc •? .ft&m t > 



[0012] 

The endoscope apparatus of this embodiment 
does not interchange usual and fluorescent 
observation a light source device, an image- 
pick-up apparatus, etc, and it can carry out. 

It is comprised of an endoscope, each light 
source device for a usual observation and 
fluorescent observation, the image-pick-up 
apparatus corresponding to each light source 
device, the image processing device 
corresponding to each image-pick-up 



99/11/16 



14/52 



(C) DERWENT 



JP7-155290-A 



apparatus, etc. 

[0 0 13] [0013] 

M 1 <£ 9 lzfaffiM%£\& 1 The optical endoscope 2 which arranged the 

^i^A^2 1 <D%$&\z.1$M% observation optical system 22 and the 

2 2 2fctffl8W3te¥S5 2 3 £ illumination optical system 23 to the endoscope 

IB^bfc^y-r >r Jfr/t^fa^llt apparatus 1 at the end of an insertion part 21 as 

(WTF^tS^ilStt) 2ts w shown in Diagram 1 ( in the following, 

<DfaffiM2 (DMBRyt^lfc 2 3 (£ endoscope ), the usual light source device for 

M&yt&Wii&1rZ>ytM&W.k t observation 3 which uses as the light source 

T N ili^tSU£ffll£3rir J >"7 > device which supplies an illumination light to the 

^3 if tr^dx-TilSII^^ illumination optical system 23 of this endoscope 

$r#t^pi"5iiSS?^^3t2Sicfi 2, and supplies a xenon lamp 31 etc. a usual 

3 t ^^llf^fflt^J^ff , He observation light in preparation for the usual 

-C d U-if object for observation. 

MM3t2f^fi4 £ j&Mfjlbix The fluorescent light source device for 

TV^5o observation 4 which supplies a He-Cd laser 

light to fluorescent observation, for example. 
It has these components. 

[0 0 14] [0014] 

■tLt, HUlEii^l&^ffi5t2SS And, the above-mentioned usual light source 

M3RXl^:%W.^^itM^W:4: device for observation 3 and the fluorescent 

(3\ V ]y—uyX3 2^7 4 h light source device for observation 4 are 

#>f K 4 l ^(OagftSSS:^ L connected to the adapter for light sources 5 via 

X%Wtf§T 5 izWUfcZtl light-guide paths, such as the relay lens 32 and 

5±9l^oTV^ 0 the light guide 41. 

&$£2<D^^iffl0>feJ5fiflS2 4© Moreover, concerning the light guide 26 

MM^bMHiir 5^-— if/v which passes through the universal cord 25 

3 — K 2 5 SrJf h # extended from the side part of the holding part 

^ K 2 6 ©ft*BKKttfc9>f h 24 by the side of the hand of an endoscope 2, 

#V K^^^2 6a ^^fc^ffl the illumination light from the usual light source 

Ttf~f9 5 (d^^^axTV^jfu device for observation 3 and the laser light from 

fEftaSfflT^T'* 5 <0F*ig|N;i the fluorescent light source device for 

iIS^^ffl5fc2S!££tt 3 £>b observation 4 carry out incidence inside the 

(DmWft t %kyt&&RytMBW: above-mentioned adapter for light sources 5 by 
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>-X6 3^Lt7^f K 

So 



which light-guide connector 26a provided on its 
rear side is connected to the adapter for light 
sources 5. 

The angle of the reflective mirror 62 is 
switched with the illumination light switching 
apparatus 6 which is illumination light switching 
means which switches selectively the angle of 
the reflective mirror 62 which actuates 2 kinds 
of this illumination light by driver 61 . 

It is made to direct the illumination light to a 
light-guide back side surface via an optical lens 
63. 



[0 0 15] 

tdiais: £ titcmm 2 8 \atm 
*t?jim* £ tiitmfttmom* 

MCCD 7 2fc^£K&Lfc 

ytmmw 4^0 f-^ytxm 

8 1, r (7)0^7 >fyi/^Sr[pIte 
£*5KSl/B^-* 8 2, 

T (£TFI. I. tBSlE) 8 3, 
CCD 8 4&^£IEI£Lfc3^ 



[0015] 

While the adapter for an image pick-up 9 is 
connected to the eye-piece part 28 arranged by 
the rear end of the holding part of an 
endoscope 2 on the one hand, the usual 
camera for observation 7 which is usual image- 
pick-up means for observation which arranged 
the image-formation optical system 71 which 
records the observation image of the examined 
region irradiated with the illumination light from 
the light source device for observation 3 by this 
adapter for an image pick-up 9, CCD72, etc., 
the rotating filter 81 which records the 
observation image of the examined region 
irradiated with the laser light from the 
fluorescent light source device for observation 4 
and which is mentioned later, the motor for 
actuation 82 which rotates this rotating filter, 
and the fluorescent camera for observation 8 
which is fluorescent image-pick-up means for 
observation which arranged the image 
intensifier (following I.I. and abbreviation) 83 
mentioned later, CCD84, etc. are connected. 
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"WW 



[0 0 16] [0016] 

wti^fik&iJRT ? zf 9 9 dfidcD The image-pick-up switching apparatus 10 

ffl£lf&T #79 9 {£jj£c$cc?tL5 which is image-pick-up means switching means 

gcBM£|5 2 8 {£{£i££;ftfc38^ffc to switch and guide the copied object image 

^^rolS^^ffl^ * 7 7 , gfcfi N transmitted to the eye-piece part 28 connected 

* 7 8 (d^0^^i# to this adapter for an image pick-up 9 to the 

<!Wfe^a^lSI¥fk"C*>5!ittl usual camera for observation 7 or the 

#]£H*g 1 0 ^Ifilx £ tiTi/^ fluorescent camera for observation 8 is 

<5 0 Z (DWii^tyW^W 1 Ofi, arranged by the above-mentioned adapter for 

K7-f^l0 1i:> rcOKy-f an image pick-up 9. 

^10 1 ULioTiEIW'SJxW This image-pick-up switching apparatus 10 

5 10 2 t fatD^f&£tiX consists of driver 101 and the reflective mirror 

V^5o 102 actuated by this driver 101. 

[0 0 17] [0017] 

^Lt, tufSii^M^ffi^ ^ 7 And, while the video processor 1 1 which carries 

7tl|j:CCD7 2lc|ft&Lfcft out conversion of the electrical signal of the 
^V£$L<DM%it ^r&Wi&ln copied object image recorded to CCD72 to an 

fcf-r^^nir y^r 1 1 image signal is connected to the above- 

# s Sc$c£ti£— 2t\ BulStCTfclS mentioned usual camera for observation 7, the 

/ 78WCCD84 tdfll fluorescent image processing device 12 which 

j&Lit&^fci&<DMf5.fB J %r : 8:Wi is fluorescent image-processing means which 

^f^JM"51£^i'5@H& arranged the image processing device 121, the 

Mliil 2 1RXI9^ timing controller 122, etc. which carry out 

r3 ^ p — y \ 2 2t£ if £5138 conversion of the electrical signal of the copied 

\^1tik%mfatikM^WcehZ>ik object image recorded by CCD84 of the above- 

)tItfelSf 1 2t*%$kWi& mentioned fluorescent camera for observation 8 

ti s fr^^^ ^ft 1 3 15: to an image signal, and which are mentioned 

^LT^^^l 4 tcftWttAS later is connected. 

^ L fcb £ tl 5 <fc 5 t^oTV> The copied object image is copied out to 

<5 0 monitor 14 via the video switcher 131. 

[0 0 18] [0018] 

Z<Dk #^ mtlM^^tW^^W For the video switcher 131 which switches the 

6, tt^^lfeScB 1 0 , t — 9 usual endoscope image copied out on the 
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1 4 (^^LttJ^ixSii^rt^^ above-mentioned illumination light switching 

®<fe&tfi&3tert£ftWfe£i5!)!fe apparatus 6, the image-pick-up switching 

xS^-r^^-fy^-r 1 3 1 apparatus 10, and monitor 14, and a 

fl, ? V^^y hn- 71 fluorescent endoscope image at this time, 

3 2 $r{i^Lfc[Rl^^J^l^©"Cfc synchronous control is carried out with the 

Z>WiM%Hffl!£W 1 3 (cj: oT[p] synchronous-control apparatus 13 which is 

XBrfrJ^^ftTV^o &33^ ^f-^- synchronous-control means equipped with the 

1 5 14, ty&JlX'f y^X'h 9 timing controller 1 32. 

WiMMW^Ml 3<D?4 in addition, symbol 15 indicates a change 

switch and is the foot switch connected to the 

tz 7 y Y^s( y^Vh&o Su IS timing controller 1 32 of the synchronous-control 

#s( 5 yjfzi^ Fd-7132 apparatus 13. 

^LTK7-f^6 1, 10 1 It connects with drivers 61 and 101 via the 

f-^^£tU MWytVJ&UW: 6 above-mentioned timing controller 132. 

cDS#t ?7-62 RXfWL&L$)& While switching the reflective mirror 62 of the 

i^B 1 0 ©S£t 5 "7 — 1 0 2 £: illumination light switching apparatus 6, and the 

M^M^^kM, iScfis Ik^MM reflective mirror 102 of the image-pick-up 

VtWtfcWlMl'Xty&Z-Z) b& switching apparatus 10 synchronizing with a 

fc, -=e^^lj®±tc:^Ltli$tb usual observation state or fluorescent 

5 rt!S$SiIH&£: t'x^^-Y y "f- observation state, the endoscope image copied 

t 1 3 1 £^LTi2J^;t5 J: 5 out on a monitor screen is switched via the 

C^oTV^o^^ y^fi, video switcher 131. 

7 y h^^f y^lcRB^^tbS t It goes without saying that the change-over 

(DX'ltfK, ¥t£{RU^^ yf°& switch is not limited to a foot switch, and a front 

fflV^T^^V^r. tfiv^? side switch maybe used. 

[0019] [0019] 

*EI^*5i^Tf4^3tM3S Moreover, in this figure, the fluorescent light 

Jfl3te^2$ff 4 £ %M$fr7tf-f9 source device for observation 4 and the adapter 

5 bfey-J Yii-i K4 1 <£>5fc#S for light sources 5 are connected by inserting 

gfl&M L&tr d <h Id J: o the end of a light guide 41 . 

£tv SufEJt^fflT^'y^ 9 i: The above-mentioned adapter for an image 

iiSH,^ffl;2M v 7RXl^.^tM pick-up 9, the usual camera for observation 7, 

^Mtsi-v 8 t filH^L&V^ and the fluorescent camera for observation 8 

f J d y 2 „ in y^f [cioT are connected by one-touch with the screw lock 
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y ^-CSMfcStlS «t 9 not illustrated, a key lock, etc. 



[0 0 2 0] 

W&m-hty 8ldEI9:$n5lHl 
te^^* 8 l {cte, 4 8 o~ 

5 2 0 nmOT©iiro7^ 
/W* 81a£630n mWi© 

bHe - C d l^-1ffc«t5*fe 
ft 4 4 2 nm&7>f Kl 

6 L±#&$Utf LTSbfe 

ftmm e-ca u— r j; § 

m&K4 4 2nmJ;!lMI 

<r>1k% *ik%mMm *^78t 
E&3;h/tv^|EHE7-ivi'* 8 

1 coB 1 <T>y^tV9 81atl 

2 tf>7 >r /w* 8 1 b £ "CJEifc* 

A. 1 id^i-4 8 0 ~ 5 2 0 n 



[0020] 

Furthermore, first filter 81a for 480 - 520 nm 
bands and second filter 81b for bands 630 nm 
or more are arranged by the rotating filter 81 
arranged by the fluorescent camera for 
observation 8 as shown in Diagram 2. 
When the light-guide of the 442 nm violet light 
by the He-Cd laser is carried out to a light guide 
16 from the fluorescent light source device for 
observation 4, the organism is irradiated and a 
fluorescent image is observed accordingly, 
since the self-fluorescence of a wavelength 
longer than 442 nm violet light by the above- 
mentioned He-Cd laser occurs from a tissue, 
this fluorescence is sequentially recorded by 
first filter 81a and 2nd filter 81b of the rotating 
filter 81 which are arranged by the fluorescent 
camera for observation 8, and it is made to 
obtain a fluorescent endoscope image. 

In addition, the fluorescent sensitivity of the 
visualisation area obtained by the excitation 
light of the above-mentioned purple light as 
shown in Diagram 3 is strong at a normal 
region. 

In disease parts, such as cancer, it becomes 
weak. 

It is known in 480 - 520 nm bands especially 
shown in (lambda)1 that a fluorescence 
intensity will become quite strong. 



[0 0 2 1] 

* 7 8^IEI£$tL-CV^ I.I. 



[0021] 

I.I.83 currently arranged by the fluorescent 
camera for observation 8 as shown in Diagram 
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8 311, BulEH]^7-r/u^ 8 1 4 are for reinforcing the slight fluorescent 

<DW> 1 <T>y>(j\'9 8 1 aMI endoscope image which passed through first 

2<D7 j >\/$ 8 1 b£3gi§L/c filter 81a and 2nd filter 81b of the above- 

*9i&£ftrtttttH{fc*:i||&1- mentioned rotating filter 81 . 

&tc#)<D%><DX*&) *) , 77^^ conversion of the optical image connected to 

^^-h8 3a (Djtmms 3 b photocathode 83b of fibre plate 83a is applied 

\^^\~ttitz^t^j^.^:—^m, z Fi^ to an electronic image once. 

(c:g>i&L, v/f ^ p^-v Electronic redoubling is performed by passing 

h (gTMMCiiiE) through micro-channel-plate (following MMC 

8 3c £i§i! $ ■£ 3 * t K <£ o and abbreviation) 83c. 

Ttt^-^ti^rtTVV *3ti8 4 it incidents 84d fluroescent screen, and 

d ItZA^iZ-itXftXfyt^&l,^ conversion is again carried out to an optical 

^t^troffcSo -WI. I. image. 

8 3 J: o TH^ftf ffiZfritcik The fluorescent endoscope image by which 

ytfa*®MM&\±'&&\<'>X8 4 electronic reinforcement was carried out is 

e IT C C D 8 4 £ image-formed by this I.I.83 via image-formation 

tbTV^o lens 84e at CCD84. 

[0 0 2 2] [0022] 

11 5 \z.7jk-f£ o (^M^^LS^g As shown in Diagram 5, the image processing 

12 111 -?;V=?-zfuWi 2 device 121 consists of multiplexer 121a, frame- 
la, 7I/-A^H1 12 memory (lambda) 1121b, frame-memory 
1 b, V V— J**^rV X 2 12 (lambda)2 121c, 121d calculation circuit, 
1 c , fK^IfiJSI 12 1 dRW digital-analog converter 121 e, etc. 
Vf/vy-fti y^&m 1 2 1 e First filter 81a and 2nd filter 81b of the rotating 
tet*X~Ml&£tiX3oiO s Iul5^ filter 81 which were arranged to the above- 
%MMf% *^78 L fz \b\ mentioned fluorescent camera for observation 8 
&7 4 fr* 8 1 (Dm l(D7^;u are passed through. 

$ 8 1 a RXim 2<D~7 4 8 The noise part of the endoscope image which 

1 b §rj§i§ LTiulS 1 . 1.8 electronic reinforcement is carried out by the 

3 \z. X-oXM^f-i^^^tiX^j^. above-mentioned I.I. 83, and was image- 

l/>'X84e^^LTCCD8 formed to CCD84 via image-formation lens 84e 

4(cMtfcrt^il^O/^ is canceled. 

X^Sr^-Y >±;isLXi%t>M1rZ> With the digital data formed by image-signal 

Stisf^IS 8 4a RtfTl- processor 84a and analog digital converter 84b 

n^xv^/^m^S 4 bld<fc to amplify, via multiplexer 121, it is split into 
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X7\s— J***V 11 12 1b 

l cl:Mt, aWlElKl 2 l 
dT*3? 1 (757 ^/l^ 81aJ;t) 

ft bftfcwfcflr # t m 2 © 7 -r 

^8lbi!) ftbftfclHMS 

^/PT^o^SESISl 2 1 e £ 
^•Ut'f^^ s/^-Y 13 1 

^81 ©fl 1 ©7^/1^ 81a 
i:$&2<D7 4VW* 8 1 b i-Cft 



frame-memory (lambda) 1121b and frame- 
memory (lambda)2 121c. 
It asks for the difference or the ratio of the 
image signal obtained from first filter 81a in 
121d calculation circuit, and the image signal 
obtained from 2nd filter 81 b etc. 

The video signal outputs to the video switcher 
131 via digital analog converter 121e. 

In addition, for the timing of a reading of the 
image obtained by first filter 81a and 2nd filter 
81b of the rotating filter 81, it synchronizes with 
the timing of switching between the 1st and 2nd 
filters. 



[0 0 2 3] 

m i £ o iz^=.? i 4 d 

tlX^^Zffi&mTy?? 9 left 

m. £ fix v > 5 m m^tmmmm 6 
RTfiWt®.$}&mm i o <dwm % 

7-6 2&t*K*K 7-102 

ft%mz.n\^xy&A 5*i:f^ 

7^7°nir7iM 1 X^&Ltz 
BWfeft^^* 1 4iC^$ 



[0023] 

An effect of the endoscope apparatus 1 
constituted as mentioned above is 
demonstrated. 

As shown in Diagram 1, when displaying a 
usual endoscope image to monitor 14, in 
relation to the illumination light switching 
apparatus 6 currently provided internally to the 
adapter for an image pick-up 9 currently 
provided internally to the adapter for light 
sources 5, the reflective mirror 62 of the image- 
pick-up switching apparatus 10, and the 
reflective mirror 1 02 receive an optical axis, it is 
arranged inclined roughly 45 degrees. 

The video switcher 131 has switched so that 
the video signal transformed by the video 
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3 1 9 ibotl/^o processor 1 1 connected to the usual camera for 

observation 7 may be displayed by monitor 14. 

[0 0 2 4] [0024] 

irtat>h, il?!f«£ffl3teag2£ii That is, the illumination light by which a 

3 frbttiki £ftS^^7fcliJxW radiation is carried out from the usual light 

5 7— 6 2 t?Slt h#>f source device for observation 3 is reflected by 

K 2 6 tc^rttfiTJSWft^ 2 the reflective mirror 62. It guides to a light guide 

3 Srfr LTfttfe&ffiSrJ&SJ-f* 26 and the examined region is irradiated via the 

5o - ©iiSMlS^3taS^fi 3 illumination optical system 23. 

* i btHit§ixfcfiBW5t{^«toT Incidence of the copied object image of the 

RBW*ixfcftttlBffi©lfc^fr<ft examined region irradiated by the illumination 

te\ ^BS£(5 2 8 Sr^LTSH&ffl light by which the radiation was carried out is 

T 5 9 HAW L> Sit 5 7 carried out to the adapter for an image pick-up 

— 1 0 2 -eS#* U ilM^il 9 via the eye-piece part 28 from this usual light 

ti ^ 5 7H^d^ttS 0 wCOii^ source device for observation 3, it reflects by 

7 7l:^Wc|S? the reflective mirror 102, and it guides to the 

(Wfefi, St^yX7 1^L usual camera for observation 7. 

TCCD 7 2 HSMjftcFtu H^i The copied object image guided to this usual 

iB^r^^^^ti, frt^ot camera for observation 7 is image-formed by 

^tll Lfc«^{f CCD72 via the image-formation lens 71. 

fcfx^^-Y 1 3 1 £:^L conversion is carried out to an electrical signal, 

9 1 4HiiSf^^^®^ and the image-pick-up signal transformed by 

t LT^7F*"t~<5o the video processor 11 is displayed as a usual 

endoscope image on monitor 14 via the video 

switcher 131. 

[0 0 2 5] [0025] 

&K:> ^trtHII®&£t:=^ Next, in case a fluorescent endoscope image is 

1 4 {^jS^-f"S^fi, £i\ 7 displayed in monitor 14, the change signal for 

y Y^^y^l 5 £rfi§§ipd £ carrying out transfer to fluorescent observation 

ctoT, il^li^^fi/^b^ft state is first output from a usual observation 

**#!W£^^5fcft0>$J* state by stepping on foot switch 15. 

;i{W^7 £rt±j;^i~<5o *f~5 £ , 7 Then, while the change signal output from the 

y h^^f 1 5^fcta^f$ix foot switch 15 will be input into the timing 

fc§J&;Ua^«U = controller 132, it switches to driver 61 of the 
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y i 3 2 ICATJ £ illumination light switching apparatus 6 currently 

—~)5^ ZL<D^^ ;y^3y|vn provided internally to the adapter adapter [sic] 

— ■7 1 3 2frh%WMT #7° 9 for light sources 5, driver 102 of the image- 

TtfrfZ 5 [zfaWt£tiX)'^Z>M pick-up switching apparatus 10 currently 

fflyttyW£Wt 6 co K 7 -i 6 provided internally to the adapter for an image 

1 , Wl&J&T?7*# 9 pick-up 9, and the video switcher 131 from this 

ftTV^flt&^O&ieffi 1 OCK timing controller 132, and a signal is output. 

7^ /<\ 0 2,&.TJ ? k"x^^'l' y Thereby, while the reflective mirror 62 and 

ft 1 3 HZ^^X-iB^r^tHtl the reflective mirror 102 are switched to a 

£ti/-5„ Z.(DZ blzi-V s Jxlt parallel state to an optical axis, the video 

;7-6 2 RXf£x.M ;7~1 0 switcher 131 switches so that the image-pick-up 

2 frft^zjtfLXW-frtetytWiliZ. signal from the fluorescent image processing 

t^^s ^ytW device 12 may be displayed by monitor 14. 

m&mmm 12^ <»wm% 

1 4l^*^SixSJ: 9 

{Cfc-x'^-^-f yf f 1 3 1 

[0 0 2 6] [0026] 

Sf!MM5fi!3feSiiSil That is, the illumination light by which the 

3 ^btmt$tbTV^5B8^3fefi radiation is earned out from the usual light 
Jxtt $7-6 2 "CSIt £ ^ source device for observation 3 is reflected by 
tftm^m %mmW 4 a> b tb*t £ the reflective mirror 62. 

ftTV^H e -C d {ffci 442 nm violet light by the He-Cd laser by 

<5^-fe7t 44 2nm^7'f which the radiation is carried out is guided to a 

<< K 2 6 ^3$^tbTfi5W3t^ light guide 26 from the fluorescent light source 

2 3 tr^f" LT#£$?plH5: ; £rB$!t"t~ device for observation 4, and an examined 

<5„ ^co^7tt&^^3tl!iS^4 region is irradiated via the illumination optical 

*»P>W*t$nfc^—f*^J:o system 23. 

T$&§ftfc&ft$P(fctf>l££# Incidence of the copied object image of the 

^fi> ££8&pI$ 2 8 L"C$S^ examined region irradiated by the laser light by 

f^T^T"? 9ldAttL, 7^^ which the radiation was carried out is carried 

yXl 0 3 L X&ftMM out to the adapter for an image pick-up 9 via the 

} 7 8 \z.'M-frtiZ>o w<7?^ eye-piece part 28 from this fluorescent light 

%M&?& 77 / 7 8 {d^/^tlfc^? source device for observation 4. 

¥fWfef3\ ^E- — 9 8 2 -CHJ^-f- An optical lens 103 is passed through and it 
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5@g7>{;v? 8 1 guides to the fluorescent camera for 

TV^1107^;^8 1aS observations. 

rj 5 ^ 2 ©7 j 8 1 b £ilia The copied object image guided to this 

LT 1 . 1.8 3 "CH^Hi&ti £ fluorescent camera for observation 8 passes 

tiXCCD 8 4fc^$tb % m first filter 81a and 2nd filter 81b which are 

SMt ft, arranged by the rotating filter 81 rotated by 

MBMl 2 T'wGDfl^vff -^£H motor 82, and electronic redoubling is carried 

&(§-£-fcaEft$*iT t'x^^-f out by I.I.83, and it is image-formed by CCD84. 

1 3 1 LT^-^ 1 conversion is carried out to an electrical signal, 

4 iz&ytfafflMW&ft^TF £ ti and conversion of this electrical signal is carried 

&o out to an image-pick-up signal by the 

fluorescent image processing device 12, and a 
fluorescent endoscope image is displayed by 
monitor 14 via the video switcher 1 31 . 

[0 0 2 7] [0027] 

^fcHiS^I #M#x i§ In addition, after fluorescent observation, while 

ISM^Z'tfoWrlklZft, y-yh switching the reflective mirror 62 and the 

5&B8/y-e$J&;U& reflective mirror 102 which were in the 

7:1" -5 i t <fc 9 > OkJt fluorescent observation state by stepping on 

Hi-fis T*foofc£x&K 7—6 and switching foot switch 15 and outputting a 

2.K.U\!x&K7— 1 0 2&7cte signal so that it may incline to roughly 45 

{££f LTB&4 5^{c{g< <fc 5 {d degrees in relation to the optical axis in 

ifi^ll^ffl* performing a usual observation, the video 

^77 l-^ic^ftTV^ k'x^" switcher 131 switches so that the video signal 

yn-feyf- 1 1 A»f>WBWfefi-§- from the video processor 11 connected to the 

ri 5 -^— 9 1 5 l^TF^tbS J; 0 usual camera for observation 7 may be 

(d k*rtx>{ yftl 3 1 displayed by monitor 15. 
9&fc>3 0 $H§-8 Symbol 85 is an optical lens. 

[0 0 2 8] [0028] 

^.tOct^l^x F^il^iE^F^lS While providing for an endoscope apparatus 

ii^M^ffiOii^M^ffi with an endoscope, the usual light source 

3teflI$Sffi&l«iifllttajptfB# ^ 7 device for observation for a usual observation, 

XtFtfx^^n-fc y-^i , the usual camera for observation and a video 
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&&f&<nik%W&¥&%W^WJk processor, and the fluorescent light source 
ttfst^tlt^fli*^ ^RXfl&ytW device for observation for fluorescent 
tt^S^fli <t*(^> b& observation, the camera for fluorescent 
IBiiSM^^^^SBt^^li, observation and a fluorescent image 
^^itW^Wt feyfM3%7 processing device in this way, the above- 
$ \z.— -f$^){w^^L N tufSii^ mentioned usual light source device for 
WMfRX ^ 7 h^Jt^^^J) observation and the fluorescent light source 
T7 t SrffiH&ffi 7 \z— fotf} device for observation are integrally connected 
(3ig^LT, %1&X<4 y^&HM to the adapter for light sources. 
^tcfflM$\ffi^W:X*mMffl'$1r The above-mentioned usual camera for 
5^ t icXoX^tW^Wi^Wi^ observation and the fluorescent camera for 
•SzWfe Z> kfe observation are integrally connected to the 

< , ty&x^f y*f— o-Cii^ft adapter for an image pick-up. 
%JkX$^%W%k%:'tt 0 Zk&V exchange, such as of a light source device 
# 5o and an image-pick-up apparatus, is not carried 

out by carrying out synchronous control with the 
synchronous-control apparatus equipped with 
the change-over switch, and a usual 
observation and a usual fluorescent 
observation can be performed by one change- 
over switch. 

[0 0 2 9] [0029] 

M 6 IkTfWl 7 te^$£$ft(DWr 2 M Fig. 6 and 7 is an explanatory drawing showing 

MW\z%£fa&&&f£<Dfflfeti& the schematic composition of the endoscope 

^c?r^"t"lft^lEI"Cfe 5 0 El 6 \z apparatus based on the second embodiment of 

TjkirX o fc*56*W"Cfi$3tert this invention. 

^^M^LtM^P^^MM^Lt % As shown in Diagram 6, in this embodiment, 

1*3— $ ±.\z.^7F-jr tot a fluorescent endoscope image and a usual 

fc^ wi^MM^W^W 1 3 co endoscope image are displayed on the same 

ify^*^ yftl 3 1 <D\Xk> monitor. 

19 (d;* — 4 \ 3 3 Function of superimposition 133 is provided 

©WSE&fMffllKSl 3' on control-apparatus 13' instead of the video 

Tl^<5 0 Z<D r t f^cfc !9 ^ switcher 131 of the above-mentioned 

b^sf y*f- 1 5 75^b^D^x.ff synchronous-control apparatus 13. 

#^-f ^n-7i 3 Thereby, if a change signal is input into the 
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2l:A^^ti5i, 1 4 timing controller 132 from a foot switch 15, a 

©®ffi<75i§^rt|lil®fe±{;::£ fluorescent endoscope image can be 
ytfa%§kW$L%: superimposed on the usual endoscope image 

— X-f Z>Z bfcX%Z> 0 ^Wftfe of the monitor screen 14. 

tf^Efc&tWffi • ^J^fifufE^ Other composition and effects are the same 

MM t ffi&Xh 9 , mtottlztt as the above-mentioned embodiment. 

LTlft^^^B&i- The same symbol is attached to the said 

So member and description is omitted. 

[0 0 3 0] [0030] 

fc*5* ^ftft^^M^ffiSft In addition, in order to display both fluorescent 

IS$SMiS^i^#£I^NM^ JLo, endoscope image and usual endoscope image 

y T/v^-f -M::^—^ l 4±{c on monitor 14 simultaneously and in real-time, 

^TFi" 5fcfe > fiSW5t"9JifeSctt switch timing of the reflective mirrors 62 and 

6 &tf»fe#J&3£fi 1 0 © K5 102 by drivers 61 and 101 of the. illumination 
^^6 1, 1 0 1 \Z. X Z>KM 5 light switching apparatus 6 and the image-pick- 

2, 1 0 2<Dty%kz_? 4 up switching apparatus 10 is performed at the 

5>^£rl/6 0-1 sfiSro high speed about 1/60 -1s. 

[0 0 3 1 ] [0031] 

^fe^ ®^ Oilfi&T/IBi^ tH L In addition, the storage of an image and a 

7 (dTrr-^J; 5 t£#Jx.fi£S£t reading will repeat the following two operations 

5; y— l/30s Xty&K-b every 1/30s, supposing the reflective mirror is 

tiTl^^-fSc^ 1/30 s switched at 1 /30s, as shown in Diagram 7. 

SI-WTO 2 ooftf^trlfc 9 3£ One is to the usual camera for observation 7 (it 

■f"ct o (d/£oTV N So lolijl is described as the first camera in the 

^LftiTyy? 9 \ztgm£friX\<^ drawing(s)) connected to the adapter for an 

SilSfttSI^Jfl*^ 7 (EI^IS image pick-up 9. for 1/30s the endoscope 

1 (Dti * y t IBfc) {-ftMlj image incidents. 

1/30 s 0) 13] Alt L, CI The storage of an endoscope image and a 

<D 1 / 3 0 s OlHt^rtttttlMfe reading are performed for 1/30s. 

(DW^IkXfWtfylti L&lf 9o & Another is the fluorescent camera for 

0 1 o (i fit ^ffl T ^7" * 9 observation 7 (it is described as the 2nd camera 

fl^tiTV^^Sfefl^ffl*^ 5 in the drawing(s)) connected to the adapter for 

7 (ID^B 2 (D^7^ 7 t fStt) an image pick-up 9. the endoscope image 
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fcrtaatBfca* l/30sOW incidents for 1/30s. 

Alt^So r£>££, The rotating filter 81 which arranged first filter 

i*^78 KlttJSl 0)7 4^9 81 a and 2nd filter 81b to the fluorescent camera 

8 1a 2fctF!8 2©7>f/i/^8 1 for observation 8 at this time, since it is rotating 

b £IElx \,fzM^y ^^8 1 with at 1/30s rotational speed 

i 5 l/30 s 0[U^3$ J S"Cl£lte The endoscope image which passed through 

LTl^5<DT\ iSflbWMR** first filter 81a and 2nd filter 81b every 1/60s 

781:111/ 6 0 s fefcf£ 1 <D incidents to the fluorescent camera for 

7>f/i/*8 1 aOT2©7^ observations. 

8 1b SrSi^Lferttl^iB And, the storage of each endoscope image 

fiW*A#t"t"5 0 -tL-T* :w 1 and a reading which passed through first filter 

/60s <DfR\Z% 1 coy >r 81a and 2nd filter 81b are carried out for 1/60s. 
8 1 aMf2©7^;^ 8 1 
b LltZti^tKDft&m 

[0 0 3 2] [0032] 

i:5t, it&fEfiSWft^&gft When drivers 61 and 101 of the above- 

6 &l^^0$ll£fL 1 0 (D K7 mentioned illumination light switching apparatus 

^f^6 1, 10 ldctoTStt 6 and the image-pick-up switching apparatus 

57-6 2, 102 (Dty&z.? 10, by the way, perform change timing of the 

<< % ^^SrrfKiSfcfT t£ 5 t # > reflective mirrors 62 and 102 at high speed, the 

^§i&:!£3fe<fe£lS&"f ^5@*T illumination light of the usual light source device 

ia^S&ibte^i^Bifr^ 7 8 for observation 3 incidents to the extremely 

®^H^ffl;)fc#ISS 3 <DM9iyt sensitive camera for fluorescent observation 8 

^A#t LTj^#fttt£|H ri~J5£ which records a slight fluorescent image, and 

ti&fo&o -?r^T\ K^^7- there is a possibility that burning it may be 

1 0 2 >f 5 ^£J£* caused. 

J: 9 l£i~*<5 w t t^cfc oTii Then, by making the change timing of the 

#WL&R%M&Wt 3 (DMWytO reflective mirror 102 the following, the incidence 

^%MM5%tJ / 7 8 ^OAW5r to the fluorescent camera for observation 8 of 

Ltf)fel^*^ 7 8(D the illumination light of the usual light source 

^#f+lt$rESlh LTV^So device for observation 3 is eliminated, and 

burning of the fluorescent camera for 
observation 8 is prevented. 
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[0 0 3 3] 

&U7— 6 2©Mx.iaot 

(lUfSil 2 iEic) fcis 

m <k 9 hffi'&X 1 1 #<5o# 



[0033] 

That is, as shown in Diagram 8, by change of 
the reflective mirror 62, the radiation of the laser 
light (it is described as a 2nd light source in the 
drawing(s)) of the fluorescent light source 
device for observation 4 of the illumination light 
(it is described as a first light source in the 
drawing(s)) of the usual light source device for 
observation 3 is earned out in the same cycle 
period. 

And, the illumination light of the usual light 
source device for observation 3 is lengthening 
roughly t1 seconds the time which incidents to 
the usual camera for observation 7 (in the 
drawing(s) first camera) corresponding to the 
illumination light of the usual light source device 
for observation 3, more than the time in which 
radiation is carried out. 



[0 0 3 4] 

fe» 2 9 *bofc t 

1 fJ>ftte£ft**Ufi;M 7 8 

$7-10 2&WV±7L, %2 

<D%Ufrb% i (oytmxcw <9 & 

fr5 t 1 fiMfflfcf&l ? 

x.xmntwL&m>mmt 3 com 
7 8 <Dmzim*®5±-tz> z t 



[0034] 

By this, the reflective mirror 102 switches to the 
fluorescent camera 8 (in the drawing(s) 2nd 
camera) side for observation in t1 seconds 
which switched from the first light source to the 
2nd light source. 

The reflective mirror 102 can switch to a first 
camera side before t1 second which switches 
from a 2nd light source to a first light source, the 
incidence to the fluorescent camera for 
observation 8 of the illumination light of the 
usual light source device for observation 3 can 
be eliminated, and burning of the fluorescent 
camera for observation 8 can be prevented. 



[0 0 3 5] 



[0035] 
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t£$$s % 1 * 7 <DWi£W$M In addition, image storage of a first camera and 

RTffci£i$jftW<DlSlffl*?1f t> transmission are performed during the cycle 

tis 120*^ 7^(DW0kWW. period of the light source, and image storage to 

RX$fe&li±3$.<D&<4 ^ y^T: a 2nd camera and transmission are performed 

frfritTV^o at the above-mentioned timing. 

[0 0 3 6] [0036] 

iz1z* ^W^frSJlfeKfi 6 IkXfWt Moreover, by having switched the reflective 

&§J&3£a 1 0 <D K 7 4 6 mirrors 62 and 102 at high speed by drivers 61 

1, 1 0 1 \z. cfcoTKtt?: 7 — and 101 of the illumination light switching 

6 2, 1 0 2 £ri^iS^#l!fe;t"t apparatus 6 and the image-pick-up switching 

v^fc©"Cfig^H©^ffi^Rx. apparatus 10, it cannot endure extended 

5;i^t*V\ ^rT\ #J usage. 

&Sii<^&^®&EiT© «£ 5 Then, it enables it to perform a high-speed 

\z^f$-t& r. t ct o~tiSiii!<7) change easily by constituting switching means 

<t 5 U of the switching apparatus as follows. 

[0 0 3 7] [0037] 

H 9 {dTj^i" J: 9 ld^s:^JS0!lT?fS As shown in Diagram 9, in this embodiment, the 

#l^^Li£r K^-f ^irSt^ 7 image path converter 16 is arranged inclined 

— t (D$Lfy&t>^7:Mj&~t Z>{X roughly 45 degrees to an optical axis instead of 

t> 5 IdMMIS&Si&^S 1 6 £ constituting a switching apparatus from the 

^WtCxt 4 5 ^ combination of a driver and a reflective mirror. 

IBlxLTV^o f&1Effi^giS§3£ The above-mentioned image path converter 16 

&£cSl 6fi, Ete^Kl 6 1H forms through-hole 161a and mirror 161b on 

W&&l&E&&WLb UTS?L1 the rotation board 161 as image path 

6 1 a^7- 161b StTF^eSc conversion means. 

U ^-^16 2t@^16 The rotation board 161 is rotated at a 

1 £}^£(7}0^^Jt"?[H]te£*t!: predetermined rotational speed by motor 162. 

St^tfc^ ^-^16 2C High-speed change can be performed by 

ct V) [nlteK 16 1 ^[sllSl'Sfli having the structure whereby the rotation board 

iSirfto-CV^wfcfcJ: 161 rotates by motor 162. 

[0 0 3 8] [0038] 
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kZ.?>X\ Stt ? 7 — (Dty&x. Except for, by the way, performing change 

94 ^ >?l£@ii$iX'?fteo!ZXt\- timing of a reflective mirror at high speed, 

t Wl&R T 9* 7° 9 \z.9t-Wtti extraneous light etc. incidents to the adapter for 

i'^AttLT, M£&£3HR an image pick-up. 

&f&l) 9 7\z.%b%tttf%&z.1r There is possibility that burning may be 

Mfotffo&o ^ZX\ UT<D£ caused in the fluorescent high sensitivity 

0 \z.W&ttT97°9 £r#| camera for observation. 

r t fc J; o Xft&yt ft i'Err^tf) Then, it has prevented that the lights below a 

&^:^TC03t^ 5 ft^ffiT^'y^ predetermined wavelength, such as extraneous 

^itX^X^it^ti 9 7^A8t1" light, carry out incidence to the camera for 

5wt £rKUh L"CV">5 0 fluorescence via the adapter for an image pick- 
up by constituting the adapter for an image 
pick-up as follows. 

[0 0 3 9] [0039] 

Hll Ol^-fJ; ? KAltB5.lt # As shown in Diagram 10, first, incidence 
Ikl 7te, SHslffl T prevention means 17 passes through a beam 

9 9 {-Alt L-fcTnSr tr — splitter 171 to the adapter for an image pick-up 

y y 9 1 7 1 &ii LSTfets 17 9, and detects incident light by the light receiver 

tLT, Z<D% 172. 

3fe»l 7 2<^aft^Kttbixfc* And, the light below the wavelength of the 

y b7 4 ^9 \ 72 a d <fc 9 , laser light by which a radiation is carried out is 

"^%WM^%W^M. 4 frbttiftt cut from the fluorescent light source device for 

U— ftfttDfa&SXTtDyt observation 4 by cut filter 172a provided before 

y b-f Z>o -ftZfrh, m 1 this light receiver 172. 

1 td^-f-J; o \zMi$WMf&%M Namely, as shown in Diagram 11, when the 
$Ht*»bOfi8W3tiS^fliJW^A illumination light from the usual light source 
l<tt"3l£ (1) ^\ ft&3fe&s$l device for observation carries out incidence 
^GtycAlt LfcRS ( 2 ) Bfefi^i regularly (1), when extraneous light is suddenly 
*)9\-L<DU (3) W-fttfAfttL incidented (2), or when the light outside (3) 
"C^^li 17 2 \z^ti)^\^tz. t carries out incidence at the time of removal and 
t, ft-^-^r K9-f'* 1 0 l Kffi light reaches the light receiver 172, a signal is 
~h LT3£$!l#jfc: ^7-1 021: output to driver 101 and mirror 102 is made to 
AlfliJdigliJj £ -ttT&Tttt^jE * move to A side forcibly, and the incidence of the 
9- 7 ^■<D%(DA^5 : %:V5<! Z. t light to the fluorescent camera for observation 
T*#5 0 can be prevented. 
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[0 0 4 0] 

mm 2 8 tz&m s jxr v * s r 

b&fti-fZX'f yf 1 7 4&I2 
WJi: '< ioi &ffiSb$* 



[0040] 

Moreover, in addition to above-mentioned 
optical means, switch 1 74 which is connected to 
the eye-piece part 28 and which carries out 
detection is provided. 

It becomes safer by having the ability to 
prevent the seizure in the case of the insertion 
or removal from the eye-piece part 28. 

Namely, at the time of removed, driver 101 is 
made to actuate forcibly, mirror 102 is inclined, 
and the incidence of the light to the fluorescent 
camera for observation is prevented. 



[0 04 1] 

^ibtc:, mi 2i^i"«t 

KMMm**? 8 zmmmry 

■7? 9 \z%j&L1-Z®£\zh^ i . 

I. 8 3^&ftft<^A&fL 

fix v > -5 w t teta-t 5 &*n¥s 

1 8 t LXXJ 8 2%m. 

ttTV^ 0 1k%mM 
!*^7 8iS|{Sffl7m 9 

*>T yf- 1 8 2^§]P)tu5r.i 
l£«fc»5, I. I. 8 3^<om,M 

8 1 fiiUJEflaS&^UTV^. 



[0041] 

Furthermore, as shown in diagram 12, in case 
the fluorescent camera for observation 8 is 
insert or removed from the adapter for an image 
pick-up 9, extraneous light etc. incidents to 
.1.83. 

There is the possibility that burning may be 
caused for the fluorescent high sensitivity 
camera for observation 8. 

Then, switch 182 is provided as detection 
means 18 which carries out detection in the 
case whereby fluorescent camera for 
observation 8 is connected to the adapter for an 
image pick-up 9. 

That is, by removing the fluorescent camera 
for observation 8 from the adapter for an image 
pick-up 9, by turning off switch 182, supply of 
the power of I.I.83 carries out a stoppage, and 
the shutter closes. 

Symbol 181 shows the high voltage power 
supply. 
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[0 0 4 2] 

m&n \z. w.&mm. l t ^ it it 
ft, S3ta^*^7^f»a!* 

?**»1-3fts*W:JiL< it 



[0042] 

Since the fluorescent camera for observation 
was directly connected to the eye-piece part of 
an endoscope in order to perform fluorescent 
observation by the way, and the fluorescent 
camera for observation would be positioned in a 
clean [sic] region, after the operation the 
fluorescent camera for observation had to be 
sterilized. 

However, work which sterilizes the 
fluorescent large-sized camera for observation 
was hard and very troublesome work. 

Then, the fluorescent camera for observation 
is arranged outside of the clean [sic] region, and 
it is made to eliminate postoperative sterilization 
work by constituting an endoscope apparatus 
as follows. 



[0 0 4 3] 

m 1 3 IC^-f X 0 \Z.fo%m.2\Z. 

9 1 ZftMLfry U3^>7Vv>5r 
— 7>9 1' V&titLX^Z> 0 

i&Knmm * * ? t * - v 



[0043] 

As shown in Diagram 13, the adapter for an 
image pick-up 9 is connected to an endoscope 
2. 

This adapter for an image pick-up 9 and the 
fluorescent camera for observation 8 are 
connected by flexible cable 91' which was built 
into image guide 91. 

Thus, while the fluorescent large-sized 
camera for observation can be arranged 
outside of a clean region and postoperative 
sterilization work can be eliminated by 
connecting the adapter for an image pick-up, 
and the fluorescent camera for observation by 
flexible cable ' which was built into image guide, 
the operativity of the fluorescent camera for 
observation improves. 

Other composition and effects are the same 
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LTtft^£^i N (9§i~'5o as the above-mentioned embodiment. 

The same symbol is given to the same 
member and description is omitted. 

[0 0 4 4] [0044] 

bZZ>X\ huISM 1 MMMRZf In the endoscope apparatus shown in the 1st 

^ 2 MMM^LHtnt^M 1 3 \Z7jk above-mentioned embodiment and a second 

Ltcfa&^'SzWX'te, IrI^^J^ embodiment, or the above-mentioned diagram 

^WxmMMMi'^Z iHio 13 by the way, exchange, such as of a light 

X ytW^W^M^z&Wifc b<D^Z source device and an image-pick-up apparatus, 

8fe£r"t~<5 Zbt£< * ^D^^-Y y is not carried out by synchronously controlling 

^— oTil^li^&t^^lt^ via the synchronous-control apparatus, and the 

3rff o Z b 5 <fc 5 fcCo usual and fluorescent observation can be 

~C Wc c ^^Jfe^JlrttrttS^^ performed now by one change-over switch. 

W<n%WMT&7$ Srl^TOJ: exchange, such as of a light source device 

9 (d ; f^£i~<5 Z b\^£o XjtM and an image-pick-up apparatus, is not carried 

^W^Wl^MW^ b (D^^^^ out by constituting as follows the adapter for 

5>Zbt£<, iiSIS^&t/ll:^ light sources of an endoscope apparatus 

H^SrtT 0 w bifiX% 3 J: 5 according to this embodiment, 

/iott^o &3o> ^^JS$IKl A usual observation and a usual fluorescent 

joV^TfifijfB^ 2 ^iS0">J <fc IrHH observation can be performed now. 

Id ^ — — 4 V tK — X \z J: o In addition, in this embodiment, a fluorescent 

~t> ^TtP^II^®^^^ — ^± endoscope image displays on a monitor by 

\z^:7jk£tiZ) £ o \z. t£ o "C V ^ superimposition like the above-mentioned 

So second embodiment. 

[0 0 4 5] [0045] 

HI 1 4 {ciTFi"" J: 9 l^^^MW^ As shown in Diagram 14, while arranging the 

joV^TH N %W^T?-f$ 1 8 illumination light switching apparatus 185 

^18 1 <bStt5 y~ formed by driver 181 and the reflective mirror 

1 8 4XBj$£tltcmW%:ty$: 184 in the adapter for light sources 18 in this 

18 5 £:IB!§:1~ 5 b embodiment, the timing controller 182 and the 

^^f^^^V 1 8 2 superimposition circuit 183 are arranged and 

RUt*s<—< ^zK-XEIK l constituted. 

8 3 £rlfilx ItMLTi/^o And, the usual observation light source 

•?:L~C\ Z<D^tM^Tyy^ 1 device 3 connects with this adapter for light 
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8 \Zi&%Wtoy(M£W. 3 ft? 4 sources 18 by cord 32' which was built into light 
h#>T K3 2«rrt*Lfc3-K guide32. 
3 2' T'&M£ti5 «t 5fc*o 
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[0046] 

Moreover, the above-mentioned timing 
controller 182 is switched to driver 181 of 
illumination light switching apparatus 18' and 
driver 101 of the image-pick-up switching 
apparatus 10, and the superimposition circuit 
183, and outputs and carries out synchronous 
control of the signal. 

However, in this embodiment, while the 
superimposition circuit 183 and driver 181 are 
arranged in the adapter for light sources, it is 
constituted so that the connection line 29 which 
connects driver 101 and the timing controller 
182 of the image-pick-up switching apparatus 
10 may pass through the inside of the universal 
cord of an endoscope 2. 

For this reason, the signal cable for 
synchronous control is not needed. 

Other composition and effects are the same 
as the above-mentioned embodiment. 

The same symbol is given to the same 
component, and description is omitted. 



[0 0 4 7] [0047] 

~£.tz, IH 1 5 {ZTjk-tX o dTfcft Moreover, as shown in Diagram 15, it may be 

4f$r4feo-CfiS9!3te£Jifci£*l 8 made to synchronize the illumination light 

bWL&.MT'Pzff 9' b%W\M switching apparatus 18 and adapter 9' for an 

^■f ^i^l^LTti^o "t"& image pick-up using a light etc. 

ioh^ ^'f ^^^VhP- 7 That is, the synchronising signal output from the 

— 18 2 <fc 9 Hi?)&tiZ>W\Min timing controller 182 is input into modulator 
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185. 

An LED which generates a near-infrared light 
is actuated via driver 186 by the modulated 
wave which carried out the modulation by 
frequency modulation etc. by this modulator 
185, for example, was modulated by this 
modulator 185. 

It reflects from walls, the ceiling, etc. and 
incidence of the near-infrared light radiated 
from LED is carried out to the adapter for an 
image pick-up at 9'. 

And, noise is omitted by the band pass filter 
(BPF) 93 from the light receiver 92 which 
received this near-infrared light. 
Furthermore it demodulates to a synchronising 
signal by demodulator 94. 

Driver 95 is actuated so that the reflective 
mirror may be switched with this synchronising 
signal. 

In addition, an electromagnetic wave, a 
sound wave, an ultrasonic wave, etc. may be 
used instead of light. 



[0 0 4 8] 
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[0048] 

In order to perform fluorescent observation and 
a usual observation by the way, two of the light 
source device for fluorescent observation and 
the usual light source device for observation 
had to be prepared. 

Then, it is made to perform fluorescent 
observation and a fluorescent usual 
observation by the one light source device by 
constituting a light source device as follows. 



[0 04 9] [0049] 

HI 1 6S.t>*IH 1 7 lz.7F-f X o \z. As shown in Fig. 16 and 17, for light source 
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device 19, while arranging the rotating filter 191 
which arranged filter 191r,191g,191a which 
sequentially irradiates the visible light between 
400 - 460 nm suitable for the excitation light of 
fluorescent observation of flavin instead of red 
colour (R) and the green (G) and blue (B) with 
differing wavelengths in the front of the light- 
source lamp 192, in the rotating filter 81 of the 
fluorescent camera for observation 8, first filter 
81a of 480 - 520 nm bands and 2nd filter 81b of 
band 630 nm or more are arranged to the 
position corresponding to filter 191a for 
excitation of the above-mentioned rotating filter 
191, and it is constituted. 
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[0050] 

Thus, it rotates by synchronizing the rotating 
filter 191 and the rotating filter 81. 

While the light has passed filter 191a for 
excitation, it is made to obtain a fluorescent 
endoscope image by sequentially detecting the 
fluorescence of each band by first filter 81a and 
2nd filter 81 b of the rotating filter 81 . 



[0 0 5 1] [0051] 

mHK7 4 ? it. #iJxJ2* In addition, the rotating filter synchronizes 1/60- 
1/60-1 s <DmMX*mM L 1s periods, for example, and is rotated. 



99/11/16 



36/52 



(C) DERWENT 



JP7-155290-A 



[0 0 5 2] 



[0052] 

Moreover, the present light source uses the 
three primary colors of R, G, and B. 

However, instead of blue in this embodiment, 
since the filter for excitation cavities is arranged, 
since it differs from the inherent colour, the 
color correction is performed by CCU not 
illustrated. 
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[0053] 

Furthermore, the timing controller 182 and the 
superimposition circuit 183 of the adapter for 
light sources 18 are not connected. Normally, 
after the fluorescent endoscope image has 
superimposed in the usual endoscope image, it 
displays. 

For this reason, the phenomenon of the 
quantity of light by the time division is 
prevented. 



[0 0 5 4] 
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[$6W©8b*] [EFFECT OF THE INVENTION] 

fitj azB L7c J; 5 l£:£f£§E \Z X ti As mentioned above, according to this 

fi\ M^M&ffl<oytWMW.lkXf invention, the light source device for a usual 

SUsl^S t %i. : ftMMffi (D%W£k observation, image-pick-up means and the light 

ff&l^fii^^l&ch £ri£i!iH~'5 31 source device for fluorescent observation, and 

1 1£ < x T&1fc®MIk.XJ-%i. : ftMM image-pick-up means are not interchanged. 

^rjl^fitl^ttx.'S ti^MMM.^ The endoscope apparatus which can perform 

$!H£"t~5 31 1 ^ S "C# -So selectively usual and fluorescent observation 

can be provided. 

[mm<offi^tmw] [brief explanation of drawings] 
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[FIGURE 1] 

Fig. 1 or 5 concerns one embodiment of this 
invention. 

Diagram 1 is an explanatory drawing showing 
the schematic composition of an endoscope 
apparatus. 

[FIGURE 2] 

Explanatory drawing showing the outline of a 
rotating filter 



[ID 3] [FIGURE 3] 

ZEMtMlFI^U'— fytZB The diagram showing the relationship of the 
It Lfc t # (D'gyttgilg. t ®L&<D fluorescent sensitivity and the wavelength when 
KH^3r^"t"l§] irradiating a laser light to a normal part and a 

disease part 



[H4] 



[FIGURE 4] 

Sectional drawing showing the 
composition of an image intensifier 



schematic 



[H5l [FIGURE 5] 

m&®M > £W.<DW& j Mj&$:7Flr The block diagram showing the schematic 

~7 p -y V m composition of an image processing device 

[H6] [FIGURE 6] 

11 6 RZtm 7 teJ£.%m(DW, 2 m Fig. 6 and 7 is an explanatory drawing showing 

M&ttzMZ>\K}&$,BW:<DMffiffi the schematic composition of the endoscope 

J&SrTj^fftf^H apparatus based on the second embodiment of 

this invention. 



[IH7] [FIGURE 7] 

fhU^,Wi£<DW%M • Hc^aiLO The timing chart which shows the timing of 

9 -Y $ ^^Sr^i - ^ -i 5>^f storing * reading the endoscope image 
-t— h 
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[FIGURE 8] 

The timing chart which shows the timing of the 
illumination light from a light source device, and 
the light which incidents to the camera for an 
image pick-up 



IM9] 



[FIGURE 9] 

Explanatory drawing showing the schematic 
composition of an image path varying 
apparatus 
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[FIGURE 10] 

Explanatory drawing showing the schematic 
composition of extraneous-light incidence 
prevention means by the side of the camera for 
fluorescence within the adapter for an image 
pick-up 



[Ull] 



[FIGURE 11] 

The timing chart which shows the position 
relationship between a light receiver and a 
mirror 



1 2 ] [FIGURE 12] 

l&ytM^Hiti * 7 (DfeWtk^^- Explanatory drawing showing the schematic 

fk<DWfeffi&%^1rWl$\M composition of connection detection means of 

the fluorescent camera for observation 

[113] [FIGURE 13] 

IkftM^RiX? 1 7<D&ffl&7? Explanatory drawing showing how to the 

zfP'^fttctD'&Vtttfjj&TFir adapter for connection of the fluorescent 

ifcE^IH camera for observation to attach 

[Hi 4] [FIGURE 14] 

fa&M^U<D{\&F>WlM®\'M^Wi Explanatory drawing showing the other 

£r^i~f£f^lEI synchronous-control means of an endoscope 



99/11/16 



39/52 



(C) DERWENT 



JP7-155290-A 



apparatus 

[Hi 5j [FIGURE 15] 

1*i&Ml&M<D%l<DmWlffl®&8> Explanatory drawing showing another 
£T7Fl"f£^H0 synchronous-control means of an endoscope 

apparatus 

[Hi 6] [FIGURE 16] 

rtti^^gOftiKD^^^r^i-tft Explanatory drawing showing the other 
mm composition of an endoscope apparatus 

[Hi 7] [FIGURE 17] 

7>f fc? <DW&%$L%:7r;-tW$\ Explanatory drawing showing the schematic 
H composition of a filter 
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[EXPLANATION OF DRAWING] 

I. .. endoscope apparatus 
2... endoscope 

3... Usual light source device for observation 
4... Fluorescent light source device for 
observation 

5... Adapter for light sources 

6... illumination light switching apparatus 

7.. . Usual camera for observation 

8... Fluorescent camera for observation 

9... Adapter for an image pick-up 

10... image-pick-up switching apparatus 

II. .. video processor 

12... fluorescence image processing device 
13... synchronous-control apparatus 
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[FIGURE 1] 
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[translation of Japanese text in Figure 1] 
also refer to EXPLANATION OF DRAWINGS 
61 driver 

121 image processor 

122 timing controller 

131 video switcher 

132 timing controller 
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[FIGURE 2] 
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81a 



81b 
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[translation of Japanese text in Figure 2] 
vertical axis: permeation rate 
horizontal axis: wavelength (nm) 
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[FIGURE 3] 
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[translation of Japanese text in Figure 3] 
vertical axis: fluorescent sensitivity 
horizontal axis: wavelength 
upper line: normal region 
lower line: diseased region 
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[FIGURE 4] 
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[05] 



[FIGURE 5] 




[translation of Japanese text in Figure 5] 
84a image signal processor 
121a multiplexer 
121b frame memory (lambda) 1 
1 21 c frame memory (lambda) 2 
121d calculation circuit 
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[FIGURE 7] 
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[translation of Japanese text in Figure 7] 



by rows: 

2 nd adapter: 1 st camera, 2 nd camera, 1 st camera, 2 nd camera, ,„ 
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1 st camera: accumulate, read out, accumulate, read out, . 

revolving filter filter 1, filter 2, filter 1, filter 2, ... 

2 nd camera: accumulate, read out, accumulate, read out, 



[Ml 7] [FIGURE 17] 




[translation of Japanese text in Figure 17] 
191a excitation filter 



[m 6 ] [FIGURE 6] 
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[translation of Japanese text in Figure 6] 

31 lamp 

61 driver 

82 motor 

101 driver 

121 image processor 

122 timing controller 

132 timing controller 

133 superimpose 



[m8] [FIGURE 8] 
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map 52* 

[translation of Japanese text in Figure 8] 

by rows: 

1 st light source 

2 nd light source 

1 st camera 

control of 1 st camera: accumulate, transfer, accumulate, transfer, . 
2 nd camera 

control of 2 nd camera: transfer, accumulate, transfer, accumulate, 
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[FIGURE 9] 
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[translation of Japanese text in Figure 9] 
below 103: to control unit 
82 motor 
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[FIGURE 10] 
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[translation of Japanese text in Figure 10] 
from the control unit 
101 driver 



[Hi 2] 



[FIGURE 12] 



and 







- J. !. 









f yr 



r _,-S5 



»r 

[translation of Japanese text in Figure 12] 
fluorescent image processor 



[mil] 



[FIGURE 11] 
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[translation of Japanese text in Figure 11] 

2 white light 

3 remove 

at bottom: mirror position 
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[FIGURE 13] 
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[translation of Japanese text in Figure 13] 
31 lamp 
61 driver 
82 motor 
101 driver 

121 image processor 

122 timing controller 

131 video switcher 

132 timing controller 

left of 91: sterile region 



[Ml 5] [FIGURE 15] 



[translation of Japanese text in Figure 15] 
95 driver 



95 





from 95: to the mirror 

below 95: demodulator 
182 timing controller 

185 modulator 

186 driver 
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[FIGURE 16] 
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[translation of Japanese text in Figure 16] 

82 motor 

121 image processor 

122 timing controller 

1 82 timing controller 

183 superimpose 

192 lamp 

193 motor 



[HI 4] [FIGURE 14] 
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[translation of Japanese text in Figure 14] 

31 lamp 

82 motor 

101 driver 

121 image processor 

122 timing controller 

181 driver 

182 timing controller 

183 superimpose 
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